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GENERAL  REPORT. 


In  accordance  with  the  provisions  of  chapter  211  of  the  Acts  of  1905, 
the  following  report  of  the  work  of  the  several  departments  of  the  State 
Board  of  Health  is  presented  for  the  fiscal  year  ended  Nov.  30,  1911, 
on  which  date  the  Board  was  constituted  as  follows :  — 

Henry  P.  Walcott,  M.D.,  Cambridge,  Chairman. 


Clement  F.  Coogan,  Pittsfield. 

Joseph  A.  Plouw,  Ware. 

Julian  A.  Mead,  M.D.,  Watertown. 


HiKAM  F.  Mills,  A.M.,  C.E.,  Lawrence. 
EoBEET  W.  Lovett,  MJ).,  Boston. 
C.  E.  McGnjJcruDDY,  Esq.,  Worcester. 


On  Feb.  1,  1911,  Mr.  James  W.  Hull  of  Pittsfield,  a  member  of  the 
Board  since  1893,  died  of  pneumonia,  and  at  a  meeting  of  the  Board 
held  Feb.  2,  1911,  it  was  voted  that  the  following  minutes  be  placed  upon 
the  records :  — 

James  W.  Hull  was  appointed  a  member  of  the  State  Board  of  Health 
in  1893,  and  was  reappointed  in  1898  and  1905.  He  gave  to  the  State  an 
interested,  active  and  intelligent  service.  Constant  in  attendance  at  the 
stated  meetings  of  the  Board,  he  was  at  no  time  forgetful  of  the  interests 
of  the  public  health  in  all  of  its  varied  and  complicated  relations.  The  Board 
loses  a  wise  counsellor,  a  most  acceptable  associate  and  a  valued  friend. 

On  April  26,  1911,  Mr.  Clement  F.  Coogan  was  appointed  by  His 
Excellency  Eugene  Xoble  Foss  to  fill  out  Mr.  Hull's  imexpired  term. 

On  May  21,  1911,  Mr.  Gerard  C.  Tobey,  a  member  of  the  Board  since 
1893,  died,  and  at  a  meeting  of  the  State  Board  of  Health  held  June  1, 
1911,  it  was  voted  that  the  following  minutes  be  placed  upon  the 
records :  — 

At  the  time  of  his  death,  May  21,  1911,  Gerard  C.  Tobey  had  been  a 
member  of  this  Board  for  twenty  years,  and  during  this  long  service  he 
was  constant  and  punctual  in  attendance  at  the  meetings,  and  faithful  in 
performing  the  duties  of  the  office.  Bom  in  Massachusetts  and  educated  at 
Har\'ard,  environment  and  training  combined  to  make  him  conservative  and 
discreet,  and  gave  him  qualities  that  made  his  counsel  wise  and  safe.  He 
was  kindly  and  genial  and  was  respected  and  loved  by  his  fellow  members. 
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Mr.  Tobey^s  term  of  oflSce  would  have  expired  in  1911,  and  Mr.  C.  E. 
McGillicuddy  of  Worcester  was  appointed  by  the  Governor  as  Mr.  Tobey's 
successor. 

On  Aug.  10,  1911,  occurred  the  death  of  Col.  Charles  H.  Porter,  mem- 
ber of  the  Board  since  1894.  Colonel  Porter  served  the  Commonwealth 
well  in  a  number  of  capacities.  He  had  an  honorable  record  as  an  oflS- 
cer  in  the  Thirty-ninth  Massachusetts  Eegiment  of  the  Army  of  the 
Potomac,  and  in  1869  he  was  commissioned  lieutenant  colonel  of  the 
Seventh  Massachusetts  Infantry.  A  citizen  of  Quincy,  he  took  a  great 
interest  in  local  affairs  and  was  the  first  mayor  of  his  city.  In  1899 
Colonel  Porter  was  appointed  to  the  Civil  Service  Commission  and  served 
until  1905.  During  his  long  and  acceptable  connection  with  the  State 
Board  of  Health  he  contributed  to  that  body  much  in  the  way  of  faithful 
and  meritorious  service. 

To  fill  out  the  unexpired  term  of  oflSce  of  Colonel  Porter,  Mr.  Joseph 
A.  PlouflE  of  Ware  was  appointed  by  Governor  Foss. 

Investigation  op  So-called  Sanitary  Paper  Drinking  Cups. 

On  Jan.  27,  1911,  the  State  Board  of  Health  was  requested  to  investi- 
gate the  conditions  under  which  the  so-called  sanitary  paper  drinking  cups 
are  manufactured  and  prepared  for  sale  or  delivery  in  this  Common- 
wealth, and  to  report  the  results  of  the  investigation  to  the  House  of 
Eepresentatives.  In  response  to  this  order  the  State  Board  of  Health 
reported  on  April  15,  1911,  as  follows:  — 

State  Board  of  Health,  Boston,  April  15,  1911. 

To  the  Honorable  House  of  Eepresentatives,  State  House,  Boston,  Mass, 

Gentlemen  :  —  On  Jan.  27,  1911,  the  House  of  Representatives  passed  the 
following  order :  — 

Ordered,  That  the  State  Board  of  Health  is  hereby  requested  to  investigate 
the  conditions  under  which  the  so-called  sanitary  pax>er  drinking^  cups  are  manu- 
factured and  prepared  for  sale  or  delivery  in  this  Commonwealth.  Said  Board 
shall  report  the  results  of  the  investigation  to  the  House  of  Eepresentatives  not 
later  than  April  15,  1911,  with  such  recommendations  as  it  deems  necessary  in 
the  interest  of  public  health. 

James  W.  Kimball,  Clerk, 

In  obedience  to  the  above  order  the  State  Board  of  Health  has  investi- 
gated the  conditions  under  which  sanitary  drinking  cups  are  manufactured 
and  prepared  for  sale  or  delivery  in  this  State,  and  respectfully  submits  the 
following  report :  — 

The  companies  engaged  in  the  manufacture  of  sanitary  drinking  cups  in 
the  Commonwealth  are  the  following :  — 
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The  Ameriean  Drinking^  Water  Supply  Company,  Causeway  Street,  Boston,  Mass. 
The  Bumitol  Manufacturing  Company,  39-49  Sudbury  Street,  Boston,  Mass. 
Logan,  Swift   &   Brigham  Division   of   the   United  States   Envelope   Company, 

Worcester,  Mass. 
The  Standard  Single  Service  Company,  East  Pepperell,  Mass. 

There' has  been  investigated  also  the  establishment  of  the  American  Paper 
Goods  Company  in  Kensington,  Conn. 


The  American  Drinking  Water  Supply  Company,  Causeway  Street, 

Boston. 

The  American  Drinking  Water  Supply  Company  has  45  employees,  20 
of  whom  are  minors.  The  majority  of  the  workers  are  women.  The  sole 
product  of  this  establishment  is  paper  drinking  cups,  of  a  variety  of  shapes 
and  sizes.     Stiff  cups  as  well  as  folding  cups  are  manufactured  here. 

Cleanliness,  —  The  room  where  the  work  is  done  is  large,  high  studded 
and  clean.  It  has  a  cement  floor  which  is  kept  clean,  except  for  consid- 
erable flakes  of  parafi^e,  which  are  unavoidable.  This,  however,  cannot 
be  regarded  as  objectionable  as  it  tends  to  keep  dust  down. 

LighU  —  The  workroom  has  windows  on  one  side  only,  so  that  the  girls 
working  at  benches  away  from  the  windows  use  gaslight  all  day.  The 
place  is  being  enlarged,  and  the  additional  workroom  that  is  being  fixed 
up  has  much  better  Hght. 

VentiUxtion,  —  On  entering  the  workroom  the  odors  of  molten  paraffine 
are  very  strong.  The  management  has  been  trying  various  methods  to  do 
away  with  this  objectionable  feature.  At  present  they  have  all  the  machines 
by  which  paraffine  is  sprayed  on  the  cups  hooded,  and  connected  by  suction 
pipes  with  an  exhaust  fan,  but  this  is  not  sufficient  to  carry  off  all  the 
fumes.  In  the  method  of  spraying  the  paraffine,.  air  is  mixed  with  it  and 
much  of  the  paraffine  is  thus  volatilized.  The  fumes  before  entering  the 
suction  pipes  pass  through  a  chamber  where  the  paraffine  is  precipitated. 
Even  with  this  precaution  the  suction  tubes  have  to  be  taken  apart  fre- 
quently and  relieved  of  the  deposited  paraffine.  The  company  is  at  present 
working  on  a  new  method  of  applying  the  paraffine,  which  will  do  away 
with  this  objectionable  feature. 

Water-elosets,  —  Two  flush  closets,  one  for  each  sex,  are  located  in  a 
part  of  the  room  away  from  the  workers.    These  are  kept  clean. 

Processes  of  Manuf(tcture.  —  The  processes  are  very  simple  and  few. 
After  the  paper  is  cut  by  a  machine  it  is  brought  to  the  operatives,  who 
do  the  '^  forming.''  This  consists  of  putting  the  paper  around  a  metal 
cylinder,  spreading  paste  along  the  edge  and  pasting  the  edges  together. 
The  spreading  of  the  paste  and  the  pressing  of  the  edges  together  are 
done  by  a  small  machine.  The  cup  is  then  removed  from  the  cylinder  and 
is  placed  in  a  movable  tray,  which  brings  it  to  the  next  operative,  who  puts 
a  bottom  in  it.     A  circular  disc  of  cardboard  is  placed  on  the  end  of  a 
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metal  cylinder  and  the  formed  cup  is  slipped  over  the  cylinder  and  pressed 
down ;  this  fixes  the  bottom  firmly  in  the  cup.  The  cup  is  then  passed  along  on 
a  movable  tray  to  be  paraffined.  It  is  inserted  in  a  closed  chamber,  and  by 
means  of  air  pressure  molten  paraffine  is  sprayed  on  the  outside  of  the  cup ; 
by  means  of  capillary  attraction  the  inside  of  the  cup  is  also  paraffined. 
The  opening  of  the  chamber  gives  rise  to  considerable  vapors  from  the 
molten  paraffine. 

The  paraffined  cups  then  pass  along  on  a  movable  tray,  and  are  collected, 
inspected  and  packed. 

Hygienic  Considerations.  —  In  handling  the  cups  in  the  above  processes 
the  hands  of  the  operatives  rarely  come  in  contact  with  the  inside  of  the 
cup.  In  one  process,  which  necessitates  the  insertion  of  the  middle  finger 
to  remove  the  cup  from  the  cylinder,  the  girls  wear  rubber  cots  on  the 
middle  -fingers. 

Cleanliness  of  the  hands  of  the  operatives  is  insisted  upon  for  sanitary 
as  well  as  commercial  reasons,  for  an  unclean  hand  will  leave  stains  on  the 
white  paper,  and  all  cups  in  the  least  soiled  are  rejected  by  the  inspectors. 
All  the  handling  of  the  cups  after  they  are  paraffined  is  done  by  operatives 
wearing  white  cotton  gloves. 

All  the  minors  examined  were  found  to  be  in  good  health,  with  the  ex- 
ception of  the  effects  of  the  paraffine  vapors  referred  to  above.  The  hands 
of  all  these  minors  were  clean. 

The  paraffine  used  was  said  to  be  the  purest  that  can  be  obtained. 

The  Burnitol  Manufacturing  Company,  39-49  Sudbury  Street,  Boston. 

.  The  Burnitol  Manufacturing  Company  employs  5  operatives.  Drinking 
cups  are  made  only  a  small  portion  of  the  time.  The  firm  manufactures 
paper  cuspidors  and  sputum  fiasks.  The  workroom  is  high  studded,  excel- 
lently lighted  and  ventilated,  and  kept  clean. 

A  folding  paper  cup  only  is  manufactured,  and  the  processes  are  similar 
to  those  described,  except  that  the  paraffine  is  applied  on  the  inside  of  the 
cup  by  putting  the  cup  around  a  revolving  wick  saturated  with  molten  par- 
affine. 

Cleanliness  of  the  hands  of  the  operatives  is  insisted  upon. 

Logan,   Swift  &  BRiGHAax  Drv-isiON   of  the  United   States   Envelope 

Company,  Worcester,  Mass. 

Careful  inspection  of  the  departments  in  which  the  "  Sanitas "  drink- 
ing cups  are  manufactured  shows  that  the  best  possible  conditions  as  to 
cleanliness  obtain  at  the  present  time  at  this  factory.  Up  to  the  present 
time  this  concern  has  manufactured  but  few  of  these  cups,  but  is  perfect- 
ing machinery  whereby  they  can  be  made  without  being  handled  at  all  by 
the  operatives. 
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The  Standard  Single  Service  Company,  East  Pepperell,  Mass. 

The  factory  of  this  concern  is  in  East  Pepperell,  on  the  top  floor  of 
a  building  used  formerly  for  a  machine  shop.  It  is  a  new  company,  formed 
some  time  last  summer  to  make  milk  containers.  Drinking  cups  have  now 
been  added  to  their  list 

The  floor  is  somewhat  rough,  owing  to  the  work  previously  carried  on,  but 
it  seemed  to  be  as  well  kept  as  possible  considering  its  condition.  There  is 
town  water  in  the  place.  The  water-closets  are  not  as  good  as  they  should 
be,  but  are  kept  ordinarily  clean.  There  are  at  present  14  people  working  in 
the  place,  and  all  seemed  to  be  in  good  health.  There  have  been  a  few  cases 
of  mumps  among  the  girls,  but  the  company  has  decided  to  lay  off  such 
employees  until  entire  recovery,  with  full  pay,  so  that  there  may  be  no  incen- 
tive to  conceal  cases  of  illness. 

The  paper  used  is  a. good  quality  wrapping  paper  which  comes  in  sheets 
in  well-protected  packages.  The  only  material  used  in  the  manufacture  of 
the  cups  and  retainers  besides  the  wrapping  paper  is  what  is  commercially 
known  as  cold-water  paste  and  parafi^e. 

It  is  machine  work  up  to  the  point  of  dipping  in  hot  (over  200®  F.)  par- 
afiine.  This  is  done  by  hand  on  a  wire  rack,  and  the  cups  or  retainers  are 
then  dried  on  the  bench,  nested  and  packed  for  shipment. 

The  cups  are  carefully  handled  from  beginning  to  end,  and  the  management 
realizes. that  it  is  under  more  than  ordinary  obligation  to  do  the  work  in  a 
cleanly  manner  and  to  keep  the  product  free  from  pathogenic  organisms.  If 
the  business  warrants  it,  the  company  desires  to  put  up  new  and  better 
buildings. 

American  Paper  Qoods  Company,  Kensington,  Conn. 

This  concern  was,  of  course,  beyond  the  jurisdiction  of  the  State  Board  of 
Health  of  Massachusetts,  but  expressed  themselves  as  very  glad  to  have  any 
investigation  made  which  might  be  of  value  to  this  Board. 

This  concern  manufactures  bags,  envelopes,  paper  specialties  and  paper 
drinking  cups.    They  employ  practically  270  people  and  20  minors. 

The  paper  from  which  they  make  these  drinking  cups  comes  from  Philadel- 
phia, and  is  designated  as  Hercules  fiber.  It  comes  wrapped  up  in  bundles 
weighing  50  pounds.  On  its  arrival  at  this  establishment,  a  package  is  opened 
and  the  paper  is  piled  in  bundles. 

The  following  is  the  process  in  the  manufacture  of  these  paper  cups :  — 

(1)  The  paper  is  taken  to  presses  and  cut  out  on  steel  dies. 

(2)  The  paper  is  then  taken  to  a  printing  room,  and  is  passed  through 
an  automatic  machine  in  which  it  is  printed  as  per  order. 

(3)  The  sheets  are  next  taken  to  another  department  and  are  fed  into  an 
automatic  folding'  machine,  similar  to  those  which  fold  envelopes. 

(4)  From  this  folding  machine  they  are  then  taken  to  a  paraffine  machine, 
on  top  of  which  is  a  tank  in  which  hot  paraffine  is  kept  at  a  temperature  of 
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150^  to  200^  F.  This  machine  in  front  is  composed  of  different  compart- 
ments. A  girl  places  these  folded  paper  caps  in  these  different  forms,  and 
they  pass  through  a  series  of  rollers,  which  are  steam  heated.  At  the  same 
time  the  hot  paraffine  is  allowed  to  trickle  through  the  roller.  After  being 
saturated  with  paraffine  and  rolled,  they  pass  through  the  machine  onto  a  table. 
On  each  side  of  the  table  4  or  5  girls  sit  and  pack  the  cups  in  boxes  of  50. 

(5)  These.boxes,  after  being  filled,  are  then  taken  to  the  packing  and  ship- 
ping room. 

The  cups  are  thus  first  handled  by  men  in  the  basement,  who  have  charge 
of  the  presses,  again  by  the  printer,  then  by  persons  who  operate  the  folding 
machine,  and  finally  by  the  operator  in  charge  of  the  paraffine  machine,  and 
the  girls  who  pack  them. 

The  factory  is  clean,  well  lighted  and  ventilated.  Sanitary  conditions  re- 
garding toilets  are  good.  None  of  the  closets  open  into  the  workroom,  but  are 
connected  with  same,  separated  by  a  door. 

From  the  foregoing  reports  it  would  seem  to  be  clear  that  the  manufacture 
of  sanitary  drinking  cups  is  carried  on  in  the  State  of  Massachusetts  under 
conditions  of  reasonable  cleanliness,  and  that  the  public  health  is  in  no  sense 
endangered  through  the  use  of  these  cups. 

Henby  p.  Walcott, 

Chairman. 

Investigation  op  the  Supplyixg  of  Pure  Drinking  Water  and  of 
Sanitary  Drinking  Ccps  upon  Passenger  Cars  in  Operation 

UPON  THE  EaILROADS   OF  THE   COMMONWEALTH. 

On  March  14,  1911,  the  State  Board  of  Health  and  the  Board  of  Rail- 
road Commissioners,  sitting  jointly,  were  requested  to  investigate  the 
supplying  of  pure  drinking  water  and  of  sanitary  drinking  cups  upon 
passenger  cars  in  operation  upon  the  railroads  of  the  Commonwealth, 
and  to  report  their  recommendations  to  the  General  Court. 

The  report  called  for  follows:  — 

State  Board  of  Health,  Boston,  April J16,  1911. 

To  the  General  Court  of  Massachusetts. 

On  March  14,  1911,  the  Honorable  the  Senate  adopted  the  following 
order :  —    . 

Orderedf  That  the  Board  of  Bailroad  CommissionerB  and  the  State  Board  of 
Health,  sitting  jointly,  be  requested  to  investigate  forthwith  the  supplying  of 
pure  drinking  water  and  of  sanitary  drinking  eups  upon  passenger  cars  in  ox>era- 
tion  upon  the  railroads  of  the  Commonwealth,  and  to  report  their  recommendationa 
in  writing  to  the  General  Court  on  or  before  April  15  next. 

This  order  was  adopted  in  concurrence  by  the  House  of  Representatives 
on  March  16,  1911.     Immediately  thereafter  the  Board  of  Railroad  Com* 
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ndsBioners  and  the  State  Board  of  Health,  sitting  jointly,  duly  organized 
and  proceeded  to  investigate  forthwith:  — 

First.  —  The  supplying  of  pure  drinking  water  upon  passenger  cars  in 
operation  upon  the  railroads  of  the  Conunonwealth;  and 

Second.  —  The  supplying  of  sanitary  drinking  cups  upon  passenger  cars 
in  operation  upon  the  railroads  of  the  Commonwealth. 

The  Joint  Board  now  makes  a  report  of  its  investigation,  together  with 
its  recommendations  in  writing,  as  follows :  — 

First,  as  regards  the  supplying  of  pure  drinking  water. 

The  chemical  analyses  of  water  taken  from  the  trains  in  different  parts 
of  the  Commonwealth  compare  fairly  well  with  the  analyses  of  the  munici- 
pal water  supplies  from  which  the  water  on  the  trains  was  obtained.  There 
were  a  few  samples  having  an  increased  amount  of  organic  matter,  ii^cat- 
ing  a  want  of  cleanliness  in  the  tanks  or  carelessness  in  handling.  In 
some  cases  the  quality  of  the  water  supplied  is  evidently  dependent  largely 
upon  the  character  of  the  ice  used,  and  especially  the  d^;ree  of  care  used 
in  handling  it  These  conditions  should  be  subject  to  inspection  and  con- 
trol by  the  health  authorities. 

While  the  statutes  require  the  railroads  to  provide  pure  water,  it  is 
evident  that  it  would  be  unreasonable  for  the  passengers  from  any  com- 
munity to  demand  of  a  railroad  company  better  water  than  that  commu- 
nity provides  for  its  own  citizens;  but  if  a  railroad  company  obtains 
water  from  a  municipal  supply,  it  should  see  that  the  water  does  not 
deteriorate  in  its  hands.  Where  ice  is  used  in  contact  with  the  water,  unless 
taken  from  the  supplies  used  for  domestic  purposes  in  the  communities 
from  which  it  is  obtained,  it  should  be  taken  from  sources  of  known  safety, 
and  should  be  handled  with  such  care  as  will  prevent  its  contamination. 

Secondly,  as  regards  the  supplying  of  sanitary  drinking  cups. 

The  General  Court  of  1910  enacted  chapter  428,  "An  Act  to  restrict  the 
use  of  common  drinking  cups,'*  which  act  was  approved  April  22,  1910. 
Section  1  reads  as  follows:  — 

Skction  1.  In  order  to  prevent  the  spread  of  communicable  diseases,  the 
state  board  of  health  is  hereby  authorized  to  prohibit  in  such  public  places, 
vehicles  or  buildings  as  it  may  designate  the  providing  of  a  common  drinking 
cup,  and  the  board  may  establish  rules  and  regulations  for  this  purpose. 

At  a  meeting  of  the  State  Board  of  Health  held  July  21,  1910,  the 
following  regulations  were  made  concerning  the  use  of  the  common  drink- 
ing cup,  in  accordance  with  the  provisions  of  said  chapter  428  of  the  Acts 
of  1910.    Said  regulations  provided  that  — 

On  and  after  Oct.  1,  1910,  it  shall  be  unlawful  to  provide  a  common  drinking 
cup :  — 

(fl)  In  any  public  park,  street  or  way. 

(&)  In  any  building  or  premises  used  as  a  public  institution,  hotel,  theatre, 
public  hall  or  public  school. 

{c)  In  any  railroad  station,  railroad  car,  steam  or  ferry  boat. 
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By  virtue  of  the  foregoing  regulations  of  the  State  Board  of  Health  the 
railroad  corporations  withdrew  the  use  of  the  common  drinking  cup  upon 
their  passenger  trains  in  this  Commonwealth. 

The  Joint  Board,  after  investigation,  is  of  opinion  that  the  public  inter- 
est requires  that  the  several  railroad  corporations  of  the  Commonwealth 
make  some  provision  for  the  supply  of  pure  drinking  water  to  their  pas- 
sengers in  trains  running  thirty  miles  or  more.  For  distances  of  less  than 
thirty  miles  adequate  provision  for  the  supply  of  pure  drinking  water  can 
reasonably  be  made  at  the  larger  stations  of  the  several  companies. 

With  respect  to  the  method  of  distribution  of  drinking  water  in  trains 
running  thirty  miles  or  more,  the  Joint  Board  recommends  that  the  rail- 
road companies  supply,  free  of  charge,  to  passengers,  on  application,  a 
sanitary  drinking  cup  for  obtaining  such  drinking  water.  Nothing  in  this 
recommendation,  however,  shall  prevent  the  railroad  companies  from  installing 
any  other  device  for  supplying,  free  of  charge,  drinking  water  to  its 
passengers,  provided  such  device  has  received  the  approval  of  the  State 
Board  of  Health. 

Wai/teb  PERLEt  Hall, 
Geoboe  W.  Bishop, 
Clinton  White, 
Board  of  Railroad  Commissioners, 

Henry  P.  Walcott, 
Hiram  F.  Mills, 
Julian  A.  Mead, 
Robert  W.  Lovett, 
State  Board  of  Health. 

Subsequent  to  this  report,  the  Legislature  took  the  matter  under  ad- 
visement and  passed  the  following  bill :  — 

Acts  or  1911,  Chapter  491. 

An  Act  relative  to  the  Furnishing  of  Drinking  Water  on  Passenger 

Trains. 
Be  it  enacted,  etc.,  as  follows: 

Section  1.  Every  railroad  car  while  in  use  for  the  transportation  of 
passengers,  upon  a  train  running  thirty  miles  or  more,  shall  be  provided 
with  a  sufficient  quantity  of  pure  drinking  water  in  such  place  or  places  in 
the  car  as  will  be  convenient  for  the  passengers,  and  with  individual  drink- 
ing cups  which  shall  be  accessible  to  the  passengers.  No  charge  shall  be 
made  for  the  water  or  for  the  drinking  cups.  The  water  and  cups  supplied 
shall  be  subject  to  the  supervision  and  approval  of  the  state  board  of  health ; 
and  the  said  board  shall  enforce  the  provisions  of  this  act.  Equivalent 
methods  of  furnishing  drinking  water  free  to  the  passengers  may  be  pro- 
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vided,  instead  of  the  foregoing,  provided  that  the  same  are  approved  by 
the  state  board  of  health. 

Sectiok  2.  Violations  of  this  act  shall  be  punished  by  a  fine  of  not  less 
than  twenty-five  dollars  for  each  trip  made  by  a  car  used  for  transporting 
passengers  and  not  provided  with  water  and  utensils  for  its  distribution  in 
accordance  with  the  provisions  hereof. 

Sectiok  3.  This  act  shall  take  effect  on  the  fifteenth  day  of  June  in  the 
current  year.     [Approved  May  27,  1911, 

Legislation  relative  to  the  Appointment  op  Inspectors  of 

Slaughtering. 

On  April  20,  1911,  the  Legislature  passed  chapter  297,  Acts  of  1911, 
relative  to  the  transfer  of  certain  powers  from  the  Cattle  Bureau  of  the 
State  Board  of  Agriculture  to  the  State  Board  of  Health.  It  was  found, 
however,  that  the  act  was  defective,  in  that  the  manner  of  choosing  in- 
spectors of  slaughtering  was  not  adequately  defined.  The  matter  was 
taken  up  with  the  committee  on  agriculture,  and  chapter  534  of  the  Acts 
of  1911  was  introduced  and  passed  to  remedy  the  above-mentioned 
defect. 

Acts  of  1911,  Chapteb  297. 

An  Act  to  transfer  Certain  Powers  from  the  Cattle  Bureau  op  the 
State  Board  of  Agricui/fure  to  the  State  Board  of  Health. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  Section  seven  of  chapter  ninety  of  the  Revised  Laws  is 
hereby  amended  by  striking  out  the  words  "The  board",  in  the  first  line, 
and  inserting  in  place  thereof  the  words:  —  The  state  board  of  health, 

—  so  as  to  read  as  follows: — Section  7.  The  state  board  of  health  may 
make  regulations  for  the  inspection  of  meat,  which  shall  conform  to  the 
regulations  of  the  United  States  bureau  of  animal  industry  for  the  inspec- 
tion of  meat  for  export  and  for  interstate  commerce. 

Section  2.  Section  one  hundred  of  chapter  seventy-five  of  the  Revised 
Laws  is  hereby  amended  by  striking  out  the  words  "board  of  cattle  com- 
missioners ",  in  the  fifteenth  line,  and  inserting  in  place  thereof  the  words : 

—  state  board  of  health,  —  so  as  to  read  as  follows :  —  Section  100,  The 
mayor  and  aldermen,  selectmen,  or  such  other  officers  as  they  shall  desig- 
nate, or  in  a  town  having  a  population  of  more  than -five  thousand,  the 
board  of  health,  if  any,  may  annually  issue  licenses  to  carry  on  the  busi- 
ness of  slaughtering  neat  cattle,  sheep  or  swine  to  applicants  therefor. 
The  fee  for  each  license  shall  be  one  dollar.  The  license  shall  name  the 
persons  licensed  to  conduct  such  business,  and  the  building  or  establish- 
ment in  which  it  is  to  be  carried  on,  and  it  shall  continue  in  force  until 
the  first  day  of  May  of  the  year  next  ensuing,  unless  sooner  forfeited  or 
rendered  void.     A  record  shall  be  kept  by  the  board  or  officers  author- 
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ized  to  issue  licenses  of  all  applications  for  licenses  under  the  provisions 
of  the  preceding  section  and  of  all  licenses  issued,  which  shall  be  evidence 
of  the  issue  of  any  such  license.  Such  board  or  officers  shall  annually,  on 
or  before  the  first  day  of  June,  send  to  the  state  board  of  health  a  copy 
of  every  application  made  to  them  under  the  provisions  of  the  preceding 
section  and  their  action  thereon,  and  a  list  of  all  persons  with  their  addresses, 
who  although  engaged  in  the  business  named  in  the  preceding  section  on 
the  last  day  of  the  previous  April,  failed  to  make  application  for  a  license. 

Section  3.  Section  one  hundred  and  one  of  chapter  seventy-five  of 
the  Revised  Laws  is  hereby  amended  by  striking  out  the  words  "  a  member 
of  the  board  of  health  or  of  an  inspector  appointed  therefor  by  said  board '% 
in  the  fifth  and  sixth  lines,  and  inserting  in  place  thereof  the  words:  — 
an  inspector  of  the  state  board  of  health,  —  so  as  to  read  as  follows:  — 
Section  101,  A  licensee  under  the  provisions  of  the  preceding  section  shall 
not  slaughter  any  such  animals,  or  cause  them  to  be  slaughtered  at  such 
slaughter  house  or  establishment,  on  any  days  other  than  those  specified 
in  the  application  for  such  license,  except  in  the  presence  of  an  inspector 
of  the  state  board  of  health;  but  he  may  at  any  time  change  the  days  for 
slaughtering  such  animals,  by  giving  at  least  seven  days'  written  notice 
thereof  to  the  board  or  officer  authorized  to  issue  licenses,  who  shall  im- 
mediately give  written  notice  of  such  change  to  such  inspector  of  such 
city  or  town. 

Sectiok  4.  Section  one  hundred  and  two  of  chapter  seventy-five  of 
the  Revised  Laws  is  hereby  amended  by  striking  out  the  words  ''board  of 
cattle  commissioners",  in  the  seventh  line,  and  inserting  in  place  thereof 
the  words:  —  state  board  of  health,  —  so  as  to  read  as  follows:  —  Section 
102,  Such  inspector  as  has  been  appointed  by  the  board  of  health  shall 
be  present  at  all  licensed  slaughter  houses  or  establishments  upon  the  days 
designated  for  slaughter  by  the  licensee,  as  provided  in  the  preceding 
section,  and  there  carefully  examine  the  carcasses  of  all  animals  at  the  time 
of  slaughter.  Such  inspection  shall  be  made  in  such  manner  and  under 
such  rules  and  regulations  as  the  state  board  of  health  may  determine  and 
direct.  If,  in  the  opinion  of  an  inspector,  any  carcass,  or  any  meat  or 
product  thereof  is  diseased,  corrupted,  unwholesome  or  unfit  for  food,  he 
shall  seize  it  and  cause  it  to  be  destroyed,  as  provided  in  section  seventy 
of  chapter  fifty-six. 

Section  5.  Section  one  hundred  and  three  of  chapter  seventy-five  of 
the  Revised  Laws,  as  set  forth  in  chapter  two  hundred  and  twenty  of  the 
acts  of  the  year  nineteen  hundred  and  three,  and  as  amended  by  chapter 
four  hundred  and  seventy-one  of  the  acts  of  the  year  nineteen  hundred  and 
nine,  is  hereby  further  amended  by  striking  out  the  words  ''  cattle  bureau 
of  the  state  board  of  agriculture  ",  in  the  twelfth  line,  and  inserting  in  place 
thereof  the  words :  —  state  board  of  health,  —  so  as  to  read  as  follows :  — 
Section  103,  Li  a  slaughtering  establishment  wherein  inspection  and  brand- 
ing are  not  carried  on  under  the  rules  and  regulations  for  the  inspection 
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of  live  stock  and  other  produets,  established  by  the  United  States  depart- 
ment of  agriculture  in  accordance  with  acts  of  congress,  the  carcasses  of 
animals  slaughtered  under  the  provisions  of  the  four  preceding  sections 
shall  at  the  time  of  slaughter,  if  not  condemned,  be  stamped  or  branded 
by  the  inspector  thereof  in  like  manner  as  those  inspected  by  the  United 
States  bureau  of  animal  industry  for  interstate  trade,  by  a  stamp  or 
brand  designed  for  the  purpose  by  the  state  board  of  health,  which  shall 
be  furnished  by  it  to  the  board  of  health  of  a  city  or  town  applying  there- 
for. Such  stamps  shall  be  uniform  in  design  throughout  the  common- 
wealth, but  shall  contain  the  name  of  the  city  or  town  in  which  they  are 
used. 

Sectiok  6.  For  the  purposes  of  this  act  inspectors  of  meats  and  pro- 
visions shall  be  appointed,  shall  be  compensated,  and  may  be  removed  in 
accordance  with  the  provisions  of  law  relating  to  inspectors  of  animals, 
except  that  the  state  board  of  health  shaU  in  respect  to  its  inspectors  per- 
form the  duties  and  exercise  the  authority  imposed  by  law  upon  the  chief 
of  the  cattle  bureau  of  the  state  board  of  agriculture  in  respect  to  inspectors 
of  animals.  The  first  appointments  under  this  act  shall  be  made  within 
thirty  days  after  its  passage. 

Section  7.  This  act  shall  take  effect  upon  its  passage.  [Approved  April 
20,  1911. 

Acts  of  1911,  Chapter  534. 

An  Act  relative  to  the  Appointment  op  Inspectors  of  Slaughtering. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  Section  one  hundred  and  one  of  chapter  seventy-five  of 
the  Revised  Laws,  as  amended  by  section  three  of  chapter  two  hundred 
and  ninety-seven  of  the  acts  of  the  year  nineteen  hundred  and  eleven,  is 
hereby  further  amended  by  striking  out  the  words  "an  inspector  of  the 
state  board  of  health",  in  the  fifth  and  sixth  lines,  and  inserting  in  place 
thereof  the  words:  —  a  member  of  the  board  of  health  or  of  an  inspector 
appointed  therefor  by  said  board,  —  so  as  to  read  as  follows:  —  Section  101, 
A  licensee  under  the  provisions  of  the  preceding  section  shall  not  slaughter 
any  such  animals,  or  cause  them  to  be  slaughtered  at  such  slaughter  house 
or  establishment,  on  any  days  other  than  those  specified  in  the  application 
for  such  license,  except  in  the  presence  of  a  member  of  the  board  of  health 
or  of  an  inspector  appointed  therefor  by  said  board;  but  he  may  at  any 
time  change  the  days  for  slaughtering  such  animals,  by  giving  at  least 
seven  days'  wiitten  notice  thereof  to  the  board  or  officer  authorized  to 
issue  licenses,  who  shall  immediately  give  written  notice  of  such  change  to 
such  inspector  of  such  city  or  town. 

Section  2.  Section  six  of  chapter  two  hundred  and  ninety-seven  of  the 
acts  of  the  year  nineteen  hundred  and  eleven  is  hereby  amended  by  striking 
out  said  section  and  inserting  in  place  thereof  the  following:  —  Section  6. 
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For  the  purposes  of  this  act  inspectors  shall  be  appointed,  shall  be  com- 
pensated, and  may  be  removed  in  accordance  with  the  provisions  of  law 
relating  to  inspectors  of  animals,  except  that  the  appointment  of  such 
inspectors  shall  be  made  by  the  local  boards  of  health  and  except  that  in 
respect  to  such  inspectors  the  state  board  of  health  shall  p^orm  the  duties 
and  exercise  the  authority  imposed  by  law  upon  the  chief  of  the  cattle 
bureau  of  the  state  board  of  agriculture  in  respect  to  inspectors  of  animals. 
The  first  appointments  under  this  act  shall  be  made  within  thirty  days 
after  its  passage. 

Segtiok  3.  This  act  shall  take  effect  upon  its  passage.  [Approved  June 
9,  1911. 

As  a  result  of  these  two  acts  the  State  Board  of  Health  is  given  con- 
siderable additional  power  over  the  business  of  slaughtering  in  the  Com- 
monwealth. In  the  first  place,  although  the  inspectors  of  slaughtering 
are  appointed  finally  by  local  boards  of  health,  nominations  for  this 
office  must  be  submitted  first  to  the  State  Board  of  Health  for  its  ap- 
proval. In  the  second  place,  the  State  Board  of  Health  is  given  the 
power  to  make  rules  and  regulations  as  to  the  manner  in  which  inspec- 
tion of  slaughtering  shall  be  carried  on;  such  rules,  however,  being  sub- 
ject to  approval  by  the  Governor  and  Council.  Thirdly,  copies  of  all 
licenses  issued  to  those  wishing  to  engage  in  the  business  of  slaughtering 
must  be  on  file  in  the  oflBce  of  the  State  Board  of  Health.  Fourthly, 
the  stamps  for  use  in  the  inspection  of  slaughtering  are  furnished  now 
by  the  State  Board  of  Health  instead  of  by  the  Cattle  Bureau  of  the 
State  Board  of  Agriculture. 

A  short  summary  of  the  Board's  action  in  relation  to  the  inspection 
of  slaughtering  appears  in  the  Supplement. 

It  is  apparent  that  the  work  accomplished  during  the  year  1911  has 
been  far  from  complete,  but  it  is  expected  with  the  incoming  year  to 
bring  the  business  of  slaughtering  under  much  closer  supervision  by  the 
Board,  especially  if  the  Legislature  allows  an  extra  appropriation  of 
$5,000  for  this  purpose. 

Even  a  superficial  acquaintance  with  slaughtering  conditions  in  the 
State  of  Massachusetts  shows  that  there  are  many  points  which  oflPer 
opportunities  for  criticism.  A  great  majority  of  the  inspectors  of  slaugh- 
tering are  persons  but  slightly  trained  in  the  examination  of  animals, 
healthy  or  diseased.  It  is,  however,  apparent  that  with  the  large  number 
of  small  slaughter-houses  scattered  throughout  the  State,  it  would  be 
practically  impossible  to  secure  veterinarians  for  inspection  at  every 
establishment,  even  if  the  individual  towns  were  willing  to  pay  a  salary 
sufficient  to  attract  such  trained  men. 
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The  proper  solution  of  the  slaughtering  situation  in  this  State  would 
seem  to  lie  in  some  plan  similar  to  that  suggested  to  the  Legislature  in 
1909  and  1910,  whereby  a  certain  number  of  district  slaughter-houses 
would  be  established  throughout  the  Commonwealth,  over  which  a  com- 
petent veterinary  surgeon,  as  inspector,  would  have  jurisdiction,  and 
to  which  all  animals  for  slaughter  would  be  brought  from  the  surround- 
ing towns.  Under  present  conditions,  as  has  been  stated,  inspectors 
appointed  by  local  boards  of  health  are,  in  the  great  majority  of  in- 
stances, but  moderately  efficient.  In  fact,  the  law  is  so  worded  that 
inspection  of  slaughtering  can  be  carried  on  by  members  of  a  board  of 
health  without  the  approval  of  the  State  Board  of  Health,  even  though 
said  members,  if  nominated  as  inspectors,  might  be  promptly  disapproved 
by  the  State  Board  of  Health, 

Another  condition  which  needs  correction  arises  from  the  fact  that 
under  the  United  States  law  animals  may  be  brought  into  this  State  in 
interstate  commerce  under  two  tyipes  of  so-called  exemption  from  inspec- 
tion and  branding :  — 

(a)  The  retail  butchers^  exemption;  and 

(6)  The  farmers*  exemption. 

Furthermore,  the  Massachusetts  law  provides  that  animals  slaughtered 
by  the  farmer  on  the  farm  must  be  inspected  but  need  not  be  stamped. 
Animals  less  than  six  months  old,  moreover,  if  slaughtered  by  the  farmer 
on  the  farm,  require  neither  inspection  nor  branding. 

There  are,  therefore,  three  conditions  imder  which  carcasses  unstamped 
may  be  sold  in  this  State,  apparently  without  legal  hindrance.  This  is 
a  situation  which  should  receive  the  attention  of  the  Legislature. 

Licenses  for  Slaughter-houses. 

Since  the  enactment  of  section  2,  chapter  297  of  the  Acts  of  1911, 
requiring  that  a  copy  of  every  application  made  to  carry  on  the  business 
of  slaughtering  be  filed  in  the  office  of  the  State  Board  of  Health,  174 
applications  have  been  received  from  70  cities  and  towns  in  this  State. 

Water  Supply  and  Sewerage. 

The  State  Board  of  Health  presents  herewith  a  repoi-t  of  its  doings 
for  the  twelve  months  ended  Nov.  30,  1911,  under  the  provisions  of 
laws  relating  to  the  protection  of  the  purity  of  inland  waters,  as  re- 
quired by  chapter  75,  section  115,  of  the  Revised  Laws. 

The  Board  has  received  during  the  year  176  applications  for  advice 
with  reference  to  water  supply,  sewerage,  sewage  disposal  and  matters 
relating  thereto,  —  a  much  larger  number  than  in  any  previous  year. 
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Of  these  applications,  130  were  in  relation  to  water  supply,  6  to  sources 
of  ice  supply,  21  to  sewerage,  drainage  and  sewage  disposal,  6  to  the 
pollution  of  streams  and  13  to  miscellaneous  matters. 

Wateb  Supplies. 

Public  water  supplies  were  introduced  during  the  year  in  the  towns 
of  West  Bridgewater  (supplied  from  the  city  of  Brockton),  Blackstone 
(supplied  from  the  city  of  Woonsocket,  E.  I.),  Russell,  Ashland,  Med- 
way,  Deerfield  (Fire  District),  Worthington  (Fire  District),  Leicester 
(Cherry  Valley  and  Rochdale  Water  District)  and  South  Hadley 
(South  Hadley  Fire  District  No.  2).  Water  supplies  had  already  been 
introduced  in  other  villages  in  the  towns  of  Deerfield,  Leicester  and 
South  Hadley.  Of  the  354  cities  and  towns  in  the  State,  198,  con- 
taining by  the  census  of  1910  a  population  of  3,184,846,  are  provided 
with  public  water  supplies.  The  remaining  towns,  156  in  number,  con- 
tained by  the  census  of  1910  a  population  of  181,570.  These  towns 
are  practically  all  of  small  size,  there  being  only  6,  viz.,  Bamrtable, 
Dartmouth,  Sutton,  Templeton,  Tewksbury  and  Warren,  which  have 
a  population  in  excess  of  3,000.  At  the  end  of  the  year  works  were 
already  under  construction  for  the  supply  of  the  town  of  Barnstable, 
and  legislative  authority  has  recently  been  obtained  for  the  construction 
of  water  works  in  one  of  the  other  towns  mentioned. 

Of  the  198  cities  and  towns  having  public  water  supplies,  167  are  sup- 
plied wholly  or  in  part  from  municipal  or  district  works,  while  41  are 
supplied  by  water  companies. 

Deficiency   in   Rainfall   and   its   Effect   upon   Public   Water 

Supplies. 

The  year  1911,  like  several  of  its  immediate  predecessors,  was  marked 
during  its  earlier  months  by  a  decided  deficiency  in  rainfall.  Unlike 
the  conditions  of  the  preceding  year,  the  deficiency  in  1911  was  most 
decided  in  the  months  of  the  winter  and  spring,  —  the  months  of  high 
fiow  in  the  streams,  which  are  depended  upon  to  fill  the  storage  reservoirs 
of  the  large  surface  supplies. 

Meteorological  observations  in  various  parts  of  the  State  show  that 
the  rainfall  from  January  to  June,  inclusive,  was  7.08  inches  below 
the  normal  for  that  period,  this  deficiency  amounting  to  a  reduction  of 
33  per  cent.,  or  one-third  of  the  total  normal  rainfall  for  the  first  six 
months  of  the  year.  In  consequence  of  these  conditions  many  storage 
reservoirs  failed  to  fill,  causing  a  very  decided  shortage  of  water  in 
many  cities  and  towns.     Fortunately  the  rainfall  increased  greatly  in 
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the  latter  part  of  August,  and  from  that  time  until  the  end  of  Novem- 
ber was  greater  than  has  occurred  in  that  period  of  the  year  for  several 
years.  In  consequence,  the  further  serious  lowering  of  the  reservgirs 
in  the  latter  part  of  the  year  was  prevented,  and  at  the  end  of  the  year 
the  quantity  of  water  in  storage  was,  as  a  rule,  about  the  same  as  at 
the  end  of  1910.  As  in  the  previous  year,  emergency  supplies  became 
necessary,  and  in  some  cases  it  was  only  by  the  use  of  such  supplies 
that  a  water  famine  was  prevented. 


Sanitaht  Protection  op  Public  Water  Supplies. 

Under  the  provisions  of  chapter  499  of  the  Acts  of  the  year  1908 
cities,  towns  and  fire  districts  duly  established  by  legislative  authority 
were  authorized  to  take  lands  and  other  property  under  certain  condi- 
tions to  preserve  the  purity  of  their  water  supplies.  This  act  has  now 
been  amended  by  the  provisions  of  chapter  135  of  the  Acts  of  1911  so 
that  the  authority  granted  to  cities,  towns  and  fire  districts  has  been 
extended  to  water  supply  districts  established  by  legislative  authority. 
The  act  is  an  important  one,  since  under  its  provisions  it  is  practicable 
to  take  prompt  action  to  protect  public  water  supplies  by  taking  lands 
or  buildings  where  circumstances  arise  which  make  such  action  necessary. 

Under  authority  of  chapter  75,  section  113,  of  the  Revised  Laws,  au- 
thorizing the  State  Board  of  Health  to  make  rules  and  regulations  for 
the  sanitary  protection  of  public  water  supplies,  the  Board  up  to  the 
present  time  has  made  rules  and  regulations  for  the  sanitary  protection 
of  the  sources  of  water  supply  of  the  following  cities  and  towns :  — 


Abington  and  Rockland. 

Amherst.  - 

Andover. 

Attleborough. 

Brain  tree. 

Brockton  and  Whitman. 

Cambridge. 

Chicopee. 

Concord. 

Danvers  and  Middleton. 

Easthampton. 

Fall  River. 

Fahnouth. 

Fitchburg. 

Grardner. 

Greenfield. 

Haverhill. 


Holyoke. 

Hudson. 

Lincoln  and  Concord. 

Lynn. 

Marlborough. 

Maynard. 

Montague. 

Northampton. 

Northborough. 

Norwood. 

Peabody. 

Pittsfield. 

Plymouth, 

Randolph  and  Holbrook. 

Rockport. 

Russell. 

Salem  and  Beverly. 
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Springfield.  Westfield. 

Springfield  and  Ludlow.  West  Springfield. 

Stoekbridge.  Weymouth. 


Taunton. 
Wakefield. 


Winchester. 
Worcester. 


In  addition  to  the  above,  the  water  supplies  of  the  metropolitan  water 
district,  including  18  cities  and  towns,  are  also  protected  by  such  rules. 

Supervision  op  Water  Companies. 

Under  the  provisions  of  chapter  319  of  the  Acts  of  the  year  1909, 
entitled  "An  Act  to  provide  for  the  supervision  of  water  companies 
by  the  State  Board  of  Health,*'  the  Board  is  authorized  to  investigate 
complaints  in  writing  relative  to  the  service  furnished  in  any  city  or 
town,  or  the  charges  therefor  made  by  any  company  engaged  in  the 
business  of  supplying  water  to  such  city  or  town  or  the  inhabitants 
thereof,  and  to  give  a  public  hearing  to  the  complainant  or  complainants 
and  to  the  company;  and  after  the  hearing  the  Board  is  authorized  to 
make  "  such  recommendations  concerning  the  reduction,  modification  or 
continuation  of  such  charges  for  service,  or  concerning  improvements 
in  the  quality  of  the  service  or  extensions  of  the  same  or  concerning 
other  matters  in  the  premises  as  the  board  shall  deem  just  and  proper.*' 
The  act  further  provides  that  "any  such  recommendations  shall  be 
transmitted  in  writing  by  the  board  to  the  company  complained  of,  and 
a  report  of  the  proceedings  and  result  thereof  shall  be  included  in  the 
annual  report  of  the  board,  together  with  a  statement  of  the  action,  if 
any,  taken  by  the  company  upon  the  recommendation." 

Under  the  above  law  a  petition  was  presented  to  the  Board  by  the 
selectmen  of  the  town  of  Dedham,  in  accordance  with  the  provisions  of 
the  act,  early  in  1910,  making  complaint  relative  to  the  charges  for  serv- 
ice by  the  Dedham  Water  Company,  and  requesting  action  by  the  Board 
thereon.    The  petition  was  as  follows :  — 

At  the  adjourned  session  of  the  annual  town  meeting,  held  April  5,  1910, 
Article  55  of  the  town  meeting  warrant  was  as  follows:  To  see  if  the  town 
will  instruct  the  selectmen  to  prepare  and  file  with  the  State  Board  of 
Health  a  complaint  relative  to  the  charges  for  service  by  the  Dedham 
Water  Company,  as  provided  in  chapter  319  of  the  Acts  of  1909,  Common- 
wealth of  Massachusetts,  'entitled  "An  Act  to  provide  for  the  supervision 
of  water  companies  by  the  State  Board  of  Health,"  and  to  make  such  ap- 
propriation as  may  be  necessary  to  provide  for  the  entering  and  hearing 
of  such  complaint. 

Under  this  article  the  town  voted :  "  That  the  selectmen  be  instructed  to 
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file  with  the  State  Board  of  Health,  on  or  before  May  1,  1910,  a  copy  of 
the  following  resolutions,  requesting  a  thorough  investigation  by  said  Board 
of  the  rates  for  service  charged  by  said  water  company. 

*' Resolved,  That  it  is  the  sens6  of  a  majority  of  the  citizens  assembled 
at  this  meeting  that  the  rates  charged  for  service  by  the  Dedham  Water 
Company  are  unreasonable,  unfair  and  inequitable." 

At  the  same  time  the  following  further  complaint,  with  361  signa- 
tures, was  filed  in  the  office  of  the  Board :  — 

To  the  State  Board  of  Health  of  the  Commonwealth  of  Massachusetts, 

Respectfully  represent  the  undersigned  that  they  are  customers  of  the 
Dedham  Water  Company,  a  corporation  organized  under  the  laws  of  said 
Commonwealth,  and  engaged  in  the  business  of  supplying  water  to  the  town 
of  Dedham  and  its  inhabitants;  and  they  hereby  complain  that  the  charges 
made  by  said  company  for  water  are  unreasonable,  unfair  and  inequitable. 

Wherefore,  they  pray  that  this  Board  will  investigate  the  charges  of 
said  company,  and  make  such  recommendations  concerning  the  same  as  the 
Board  may  deem  just  and  proper. 

A  public  hearing  was  then  given  by  the  Board,  as  required  by  the  act, 
after  notice  to  the  complainants  and  to  the  company,  and  the  Board, 
after  investigation  of  the  complaint  and  a  careful  consideration  of  the 
circumstances,  on  Feb.  2,  1911,  made  the  following  recommendations, 
modifying  the  charges  for  service  by  the  Dedham  Water  Company :  — 

To  the  Dedhctm  Water  Company,  Dedham,  Mass, 

Gentlemen:  —  Under  the  provisions  of  chapter  319  of  the  Acts  of  the 
year  1909,  entitled  "An  Act  to  provide  for  the  supervision  of  water  com- 
panies by  the  State  Board  of  Health,''  this  Board  is  authorized,  upon  com- 
plaint in  writing  relative  to  the  service  furnished  in  any  city  or  town,  or 
the  charges  therefor  made  by  any  company  engaged  in  the  business  of 
supplying  water  to  such  city  or  town  or  the  inhabitants  thereof,  made  by 
the  mayor  of  the  city  or  selectmen  of  the  town,  or  by  fifty  customers  of  the 
water  company,  to  give  a  public  hearing  to  the  complainant  or  complainants 
and  to  the  company,  and  to  require  the  company  to  furnish  such  informa- 
tion as  may  be  necessary  to  determine  the  matters  involved  in  the  complaint; 
and  after  the  hearing  the  Board  is  authorized  to  make  such  recommendations 
concerning  the  reduction,  modification  or  continuation  of  such  charges  for 
serviee  or  concerning  other  matters  in  the  premises  as  the  Board  may  deem 
just  and  proper. 

A  complaint  having  been  filed  with  this  Board  by  more  than  fifty 
customers  of  the  Dedham  Water  Company  and  by  the  selectmen  of  the  town, 
alleging  that  the  rates  charged  for  water  by  said  company  are  unreasonable. 
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unfair  and  inequitable^  the  Board  has  given  a  hearing  to  the  complainants 
and  to  the  company,  and  has  been  famished  with  such  information  from  the 
records  of  the  company  as  appeared  to  be  necessary  relative  to  the  rates 
charged  for  service  by  the  company  and' with  such  other  facts  as  related 
to  the  matters  mentioned  in  the  complaint. 

It  appears  from  the  accounts  of  the  Dedham  Water  Company  that  during 
the  three  years  1908,  1909  and  1910,  the  yearly  income  from  water  rates 
has  been  in  excess  of  the  cost  of  yearly  maintenance  by  an  amount  that 
would  include  the  dividends  at  6  per  cent.,  the  interest  on  bonds  at  live  per 
cent.,  a  reasonable  amount'  for  depreciation  in  value  of  the  works  and  a 
surplus  beyond  these  necessary  expenditures.  Looking  back  beyond  these 
three  years  we  find  no  such  surplus,  but  a  deficiency.  The  time  in  which 
there  has  been  this  favorable  balance  is  too  short  to  enable  the  Board  to 
decide  what  arrangement  of  rates  will  in  future  be  most  reasonable.  At 
present  the  mininrmm  rate  of  $6  we  regard  as  reasonable,  and  it  would  be 
reasonable  to  apply  it  to  both  fixture  and  meter  rates.  It  is  evident  that 
unreasonable  charges  have  resulted  when  made  upon  the  basis  of  the  number 
of  fixtures  in  houses  where  the  quantity  of  water  used,  as  shown  by  meter, 
is  but  a  small  fraction  of  that  charged  for  on  the  fixture  basis. 

It  may  be  anticipated  that  before  many  years  matters  pertaining  to 
water  supply  in  the  town  of  Dedham  will  be  so  settled  that  the  payments  for 
water  can  be  nearly,  if  not  quite,  upon  the  quantity  actually  used,  as  shown 
by  meter;  ye^  under  the  present  conditions,  while  maintaining  the  meter 
rates  and  the  fixture  rates,  as  established  for  1911,  and  making  the  minimum 
charge  under  either  rate  at  $6  per  annum,  we  recommend  that  after  March 
1, 1911,  when  the  meter  rate  amounts  to  more  than  the  fixture  rate,  the  charge 
be  by  the  meter  rate ;  and  when  the  meter  rate  amounts  to  less  than  the 
fixture  rate,  the  charge  be  by  the  meter  rate  plus  one-fifth  of  the  difference 
between  the  meter  rate  and  the  fixture  rate. 

We  further  recommend  that  the  installation  of  meters  be  continued  as 
rapidly  as  practicable  throughout  the  system. 

After  making  the  reduction  in  receipts  resulting  from  the  recommenda- 
tions herein  made  it  is  to  be  expected  that,  if  receipts  from  the  railroad 
be  continued  substantially  as  in  the  past  three  years,  the  company  will  be 
enabled  to  carry  out  its  avowed  policy  "  to  continue  a  gradual  reduction  in 
rates  as  fast  as  it  can  safely  do  so,  and  at  the  same  time  maintain  fair 
earnings  and  a  high  standard  of  efficiency." 

The  "reserve  contingent  fund"  upon  the  books  of  the  company  is 
probably  no  greater  than  would  properly  have  been  charged  to  depreciation 
had  the  accounts  been  kept  in  that  form,  and  no  one  would  contend  the 
company's  right  to  see  that  from  its  earnings  the  value  of  the  property 
invested  is  kept  unimpaired. 

Subsequently,  communications  were  received  from  the  Dedham  Water 
Company  making  objection  to  the  method  proposed  for  applying  the 


No.  34.]  GENERAL  REPORT.  19 

recommendations  of  the  Board  relative  to  modifications  of  the  water 
rates^  and  on  February  20  the  following  further  communication  was 
addressed  to  the  water  company  relative  to  this  question :  — 

To  WiNSLOW  Warrek,  Esq.,  President,  Dedham  Water  Company, 

Dear  Sni :  —  Your  letters  of  February  7,  9  and  13  have  been  received  and 
referred  to  the  committee  having  the  matter  in  charge.  The  amount  of 
reduction  in  receipts  by  the  water  company  following  the  recommendation 
of  the  State  Board  of  Health  under  date  of  February  2  appears  to  be 
satisfactory  to  you,  but  you  take  exception  to  the  method  of  applying  it 
and  propose  another  method. 

Following  the  reception  of  petitions  from  people  and  authorities  of  Ded- 
ham, representing  that  the  rates  charged  for  water  were  unreasonable,  unfair 
and  inequitable,  the  hearing  that  was  granted  brought  out,  as  the  prominent 
objection,  the  unreasonableness  of  charges  based  upon  the  number  of  fix- 
tures in  houses  where  the  quantity  of  water  used,  as  shown  by  meter,  is 
but  a  small  fraction  of  that  charged  for  on  the  fixture  basis. 

This  Board  recognizes  this  as  unfair,  and  has  endeavored  to  present  a 
method  that  will  make  the  result  fair  to  the  company  and  to  the  water 
takers.  The  method  you  propose  does  not  remove  this  unfairness,  and  if 
adopted  would  leave  these  objectors  in  their  present  strong  position  to 
appeal  to  this  Board  to  have  this  unfairness  removed. 

In  your  letter  of  February  7  occurs  the  following:  — 

The  one-fifth  over  meter  rates  proposed  in  the  Board's  plan  cannot  be  ascer- 
tained until  the  end  of  the  year,  when  full  meter  use  can  be  determined,  and  then 
it  will  be  largely  non-eolleetible  because  of  the  fact  that  the  occupancy  or 
tenancy  of  a  large  part  of  the  houses  and  buildings  in  Dedham  is  a  shifting 
qfuantity,  and  occupants  or  tenants  at  the  end  of  the  year  are  very  different  from 
those  at  the  beginning. 

"We  do  not  see  the  necessity  of  making  your  settlements  yearly.  Why 
not  make  quarterly  settlements,  as  is  common  where  payments  are  made  on 
meter  readings  Y 

You  speak  of  difSculties  in  withdrawing  the  discount  already  allowed  for 
1911. 

It  does  not  seem' to  us  necessary  that  any  discount  should  be  withdrawn. 

The  reduction  in  the  income  of  your  company  which  the  Board  considered 
reasonable  was  based  upon  the  excess  of  your  receipts  over  your  expendi- 
tures. These  receipts  on  your  books  included  your  rates  by  meter  and  by 
fixtures,  leas  the  discount  for  prompt  payment,  and  similar  rates  are 
referred  to  in  the  award  of  the  Board  on  page  3,  which  reads :  **  while  main- 
taining the  meter  rates  and  the  fixture  rates  as  established  for  1911.''  These 
were  established  with  a  discount  for  prompt  payment.  You  are  having  the 
use  of  the  money  as  well  as  sure  payment. 
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In  making  the  award  no  mention  was  made  of  discount,  although  that 
is  included  in  your  rates  for  1911,  for  the  reason  that  in  the  future  you 
might  think  best  to  arrange  your  discount  on  a  three-months'  use,  instead 
of  on  a  year's  use.  In  either  case  you  make  the  discount  to  insure  prompt 
payment,  and,  at  present,  that  you  may  have  the  use  of  the  money  for  a 
large  fraction  of  the  year.  If  your  accounts  were  settled  upon  reading  the 
meters  once  in  three  months,  you  would  doubtless  find  it  for  your  interest 
to  make  a  discount  for  prompt  payment,  but  it  would  not  be  at  the  same 
figure,  because  you  would  not  have  the  use  of  the  money  for  so  long  a 
time  and  an  intelligent  view  of  your  own  interest  would  cause  you  to  make 
it  reasonable. 

We  appreciate  that  some  inconvenience  will  attend  the  change  of  method, 
whenever  it  takes  place,  but  we  see  no  insuperable  difficulty  in  beginning 
immediately  and  arranging  for  the  charges  recommended  by  the  State  Board 
of  Health  to  begin  to  accrue  on  the  first  day  of  March  next. 

Very  respectfully, 

Hiram  F.  Mills, 
ChcUrman  of  Committee  on  Water  Supply  and  Sewerage 
of  the  State  Board  of  Health. 

The  Board  is  informed  that  action  has  been  taken  by  the  water  com- 
pany by  giving  notice  of  a  proposed  change  in  water  rates  to  go  into 
effect  on  Jan.  1,  1912.  The  action  taken  by  the  company  is  not  in 
accordance  with  the  recommendations  of  the  Board.  The  notice  is  as 
follows :  — 

Dedham  Water  Company.  —  Change  of  Water  Rates  for  1912. 

The  charges  for  water  for  1912  will  be  upon  the  meter  basis,  with  a 
minimum  payment  of  six  dollars  ($6)  Jan,  1,  1912,  for  single  water  takers 
whose  faucet  rate  for  1912  would  not  exceed  eleven  dollars  ($11)  and  of 
twelve  dollars  ($12)  for  all  other  single  takers. 

Where  there  are  several  takers  upon  one  meter,  the  charge  for  such  takers 
will  be  upon  the  above  basis,  and  no  charge  for  excess  use  will  be  made 
until  the  water  used  by  meter  shall  exceed  amount  allowed  upon  the  total 
minimum  payments  on  such  meter. 

Bills  for  water  used  by  meter  in  excess  of  above  minimums  will  be  sent 
April  1,  July  1,  October  1  and  January  1,  and  all  bills  must  be  paid  within 
twenty  (20)  days  from  date,  or  water  may  he  shut  off  upon  brief  notice. 

The  above  charges  do  not  apply  to  special  contracts,  nor  to  the  high 
service. 

The  above  rates  are  in  substance  those  recommended  by  the  State  Board 
of  Health,  the  slight  variation  being  to  simplify  methods  to  prevent  mis- 
understanding by  the  takers,  and  to  avoid  complications  and  delay  in  set- 
tlement. 
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The  meter  rates  will  be  somewhat  lowered,  as  follows :  — 

For  first  50,000  gaUons  or  less,  25  cents  per  100  cubic  feet  (748  gaUons). 
For  next  150,000  gaUons  or  less,  23  cents  per  100  cubic  feet  (748  gallons). 
For  next  100,000  gaUons  or  less,  18  cents  per  100  cubic  feet  (748  gallons). 
For  next  200,000  gallons  or  less,  15  cents  per  100  cubic  feet  (748  gallons). 
For  water  in  excess  of  above  500,000  gaUons,  10  cents  per  100  cubic  feet 
(748  gaUons). 
$6  wUl  pay  far  18,000  gallons,  or  ^,400  cubic  feet. 
$tS  will  pay  for  S6,000  gallons,  or  4,800  cubic  feet. 

Per  order  of  Directors, 

WiNSLOW  Wabben,  Fresidenty 
Dedham  Water  Company. 

Deoham,  Nov.  15,  1911. 

EXAHIKATIOK  OP  SbWER  OUTLETS. 

Under  the  law  requiring  the  annual  examination  of  all  main  outlets 
of  sewers  and  drains  in  the  cities  and  towns  of  the  Commonwealth,  and 
the  eflEect  of  sewage  disposal  (chapter  75,  section  4,  Bevised  Laws),  the 
sewer  outlets  of  the  various  cities  and  towns  have  been  examined,  and 
chemical  analyses  have  been  made  of  the  effluents  of  the  sewage-disposal 
systems  and  of  many  of  the  waters  into  which  sewage  is  discharged. 

Outlets  into  the  Sea. 

The  principal  outlet  for  the  sewage  of  the  city  of  Boston  is  at  Moon 
Island,  where  the  sewage,  after  storage  in  reservoirs,  is  discharged  in 
the  early  part  of  each  outgoing  tide.  With  the  completion  of  ^the  high- 
level  sewer  of  the  south  metropolitan  system  about  six  years  ago,  the 
quantity  of  sewage  discharged  at  this  outlet  has  been  less  than  formerly, 
amounting  in  1911  to  about  90,000,000  gallons  per  day,  making  the  total 
amount  discharged  on  each  tide  approximately  45,500,000  gallons,  and 
the  rate  somewhat  more  than  22,500,000  gallons  per  hour  while  the 
discharge  continues.  The  sewage  after  discharge  covers  an  extensive 
field  between  Moon  Island  and  Long  Island,  and  ordinarily  moves 
around  the  southerly  side  of  the  latter  and  between  it  and  Bainsford 
Island  toward  Massachusetts  Bay,  the  sewage  rapidly  dispersing,  so  that 
very  little  evidence  of  it  is  noticeable,  except  in  calm  weather,  for  a  dis- 
tance of  more  than  1^  miles  from  the  outlet.  There  has  been  no  de- 
cided change  in  the  conditions  affecting  the  discharge  of  sewage  at  this 
outlet  during  the  past  year. 

The  sewage  of  the  north  metropolitan  sewerage  district  is  discharged 
at  a  main  outlet  at  the  southeasterly  end  of  Deer  Island  at  the  entrance 
of  Boston  harbor  at  all  stages  of  the  tide.    The  quantity  discharged  in 
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1911  probably  averaged  about  60,000,000  gallons  per  day,  or  2,600,000 
gallons  per  hour.  The  sewage  is  rarely  traceable  beyond  a  very  limited 
area  within  a  few  hundred  feet  of  the  outlet,  except  for  an  oily  film, 
which  is  noticeable  on  the  surface  of  the  water  in  calm  weather  for  a 
distance  of  a  mile.  The  sewage  is  discharged  at  approximately  the  level 
of  the  sea  at  low  water,  and  it  is  probable  that  even  better  results  can 
be  secured  at  this  outlet  by  extending  it  farther  into  the  channel,  very 
deep  water  being  found  within  a  short  distance  of  the  present  terminus 
of  tiie  sewer. 

The  sewage  o{  the  south  metropolitan  district  is  discharged  through 
a  main  outlet  near  Peddock's  Island,  in  the  southerly  part  of  the  harbor. 
The  quantity  of  sewage  discharged  at  this  outlet  in  1911  probably  aver- 
aged 40,000,000  gallons  per  day,  and  as  the  discharge  is  continuous, 
the  average  discharge  per  hour  was  1,700,000  gallons.  While  the  quan- 
tity discharged  at  this  outlet  is  gradually  increasing,  the  outlet  is  very 
difficult  to  locate,  even  under  the  most  favorable  conditions.  In  this 
case  the  sewage  is  discharged  at  the  bottom  of  the  sea,  where  the  depth 
of  water  is  30  feet  at  low  tide  and  the  sewage  becomes  very  greatly 
diluted  before  reaching  the  surface. 

At  New  Bedford  preparations  are  being  pushed  forward  rapidly  for 
tiie  construction  of  works  for  the  removal  of  the  sewage  of  that  city, 
which  now  causes  very  serious  nuisances  in  New  Bedford  harbor  and 
Clark^s  Cove  to  a  point  of  discharge  into  the  sea,  about  3,600  feet  south- 
east of  Clark's  Point,  where  the  water  is  27  feet  in  depth  at  low  tide. 

At  Fall  Biver  the  sewage  of  the  city  is  discharged  at  12  outlets  into 
the  Taunton  River  and  Mt.  Hope  Bay.  These  outlets  are  all  located 
near  the  shore,  the  sewers  in  some  cases  terminating  at  or  about  high- 
water  mark  in  the  river  or  bay,  and  the  water  along  the  shore  in  the 
neighborhood  of  each  of  the  main  outlets,  with  the  exception  of  one 
or  two  at  the  lower  end  of  the  city,  where  the  quantity  of  sewage  dis- 
charged is  small,  is  badly  polluted  and  the  odor  is  very  offensive.  The 
conditions  at  most  of  these  outlets  are  very  objectionable,  and  as  the  selec- 
tion of  a  plan  for  improving  these  conditions  will  involve  considerable 
study,  the  necessary  investigations  should  be  begun  as  soon  as  prac- 
ticable. 

At  Ljmn,  where  the  conditions  about  the  main  outlet  are  very  ob- 
jectionable, investigations  have  been  in  progress  during  the  year  for 
the  purpose  of  devising  a  plan  to  remove  the  existing  nuisance. 

The  conditions  about  the  sewer  outlet  of  the  city  of  Salem  and  town 
of  Peabody,  located  near  Great  Haste  Island  in  Salem  harbor,  have 
not  changed  materially  since  the  last  examination  was  made.  The  out- 
let is  located  near  the  surface  of  the  water  at  low  tide,  and  the  sewage. 
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which  contains  large  quantities  of  manufacturing  waste,  chiefly  from 
tanneries  and  similar  works,  and  which  contains  more  organic  mat^ 
ter  than  is  ordinarily  found  in  the  sewage  of  cities  and  towns, 
spreads  over  a  wide  area  before  becoming  thoroughly  diffused  with  the 
sea  water.  An  offensive  odor  is  noticeable  sometimes  at  considerable 
distances  from  this  outlet.  It  is  probable  that  the  objectionable  condi- 
tions noticeable  at  times  about  this  outlet  could  be  prevented  by  locating 
it  in  deep  water,  which  can  be  reached  by  extending  the  sewer  a  distance 
of  about  2,500  feet. 

The  sewage  of  the  city  of  Beverly  is  discharged  into  Beverly  harbor 
near  the  edge  of  the  channel  off  Andrews  Court.  The  outlet  is  located 
near  a  populous  shore,  a  part  of  which  is  used  as  a  playground,  and 
along  this  shore  east  of  the  outlet  an  extensive  area  of  beach  and  flats 
is  exposed  at  low  water.  Examinations  during  the  past  year  have  shown 
that  solid  matters  from  the  sewage  are  deposited  upon  these  flats  as  the 
tide  recedes.  The  quantity  of  sewage  discharged  at  this  outlet  has 
increased  greatly  in  recent  years  and  is  likely  to  increase  in  the  future 
if  the  growth  of  the  city  continues.  In  view  of  the  conditions,  espe- 
cially the  extensive  use  of  the  seashore  in  this  region  for  bathing,  it  is 
very  desirable  for  the  protection  of  the  public  health  that  the  present 
sewer  outlet  be  discontinued  and  the  sewage  removed  to  some  place 
of  disposal  where  it  will  be  unlikely  to  create  objectionable  conditions. 

A  plan  was  submitted  to  the  Board  Dec.  15,  1908,  providing  for  col- 
lecting the  sewage  of  the  various  parts  of  the  city  by  means  of  a  system 
of  sewers,  pumping  stations  and  force-mains  into  two  main  sewers,  dis- 
charging at  an  outlet  north  of  Great  Haste  Island  in  Salem  harbor. 
Hearings  were  given  on  this  plan  some  time  ago,  but  action  has  been 
postponed  to  await  the  results  of  further  investigations  by  the  city  as 
to  a  general  system  of  sewage  disposal.  The  selection  of  a  better  method 
for  the  disposal  of  the  sewage  of  the  city  should  not  be  longer  delayed. 

At  the  remaining  outlets  where  sewage  is  discharged  into  the  sea  no 
material  change  in  the  conditions  has  taken  place  from  those  reported 
in  previous  years. 

Outlets  discharging  into  Eivebs. 
Of  the  64  inland  cities  and  towns  in  the  State  having  systems  of  sew- 
erage, 32,  or  one-half,  discharge  their  sewage  untreated  directly  into 
some  inland  stream,  while  the  remaining  32  have  provided  themselves 
with  works  for  purifying  the  sewage  or  subjecting  it  to  some  form  of 
treatment  for  the  removal  of  organic  matters  before  its  final  disposal. 
The  sewer  outlets  of  those  cities  and  towns  which  discharge  their  sewage 
directly  into  an  inland  water  without  treatment  will  be  considered  in 
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connection  with  the  condition  of  the  streams  in  which  the  outlets  are 
located. 

Following  is  a  list  of  the  cities  and  towns  having  works  for  the  puri- 
fication of  a  part  or  all  of  the  sewage  before  its  final  disposal: — 


Amherst.^ 

Andover. 

Attleborough.* 

Billerica. 

Brockton. 

Clinton. 

Concord. 

Easthampton. 

Framingham. 

Franklin. 

Gardner. 

Hopedale. 

Hudson. 

Leicester. 

Lenox. 

Longmeadow. 


Marion. 

Marlborough. 

Maynard. 

Medfield. 

Milford. 

Natick. 

North  Attleborough.* 

Northbridge. 

North  Brookfield. 

Norwood. 

Pittsfield. 

Southbridge. 

Spencer. 

Stockbridge. 

Westborough. 

Worcester, 


All  of  the  foregoing  systems  of  sewage  disposal  have  been  examined 
during  the  year,  and  in  most  cases  samples  of  the  sewage  and  effluent 
are  collected  for  analysis  at  regular  intervals^  to  aid  in  the  determina- 
tion of  the  efficiency  of  the  works.  In  many  cases  there  has  been  a  de- 
cided improvement  in  the  efficiency  of  the  purification  of  the  sewage 
at  these  works  during  the  past  year,  as  compared  with  preceding  years, 
the  improvement  being  especially  noticeable  at  Clinton,  Hudson,  Marl- 
borough, Natick  and  Westborough.  On  the  other  hand,  deterioration 
has  occurred  in  some  cases,  due  often  to  the  neglect  to  increase  the 
capacity  of  the  purification  works  made  necessary  by  the  growth  of  the 
city  or  town,  but  usually  to  lack  of  care  in  the  management  and  opera- 
tion of  the  works. 

Pollution  op  the  Neponset  Efveb. 

Under  the  provisions  of  chapter  541  of  the  Acts  of  the  year  1902,  as 
amended  by  chapter  360  of  the  Acts  of  the  year  1906,  the  Board  is  au- 
thorized and  directed  to  prohibit  the  entrance  or  discharge  of  sewage 
into  any  part  of  the  Neponset  Biver  or  its  tributaries,  and  to  prevent 
the  entrance  or  discharge  therein  of  every  other  substance  which  may 
be  injurious  to  public  health  or  may  tend  to  create  a  public  nuisance. 


1  Constructed  In  1911. 
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The  Board  is  further  required  to  consult  with  and  advise  the  owner  of 
any  factory  or  other  establishment,  at  his  request  or  of  its  own  motion, 
as  to  the  best  practicable  and  reasonably  available  means  of  rendering 
the  waste  or  refuse  therefrom  harmless.  The  statute  further  provides 
that  proceedings  to  enforce  any  order  made  by  the  Board  under  the  act 
shall  be  instituted  and  prosecuted  by  the  Attorney-General  upon  request 
of  the  Board. 

Under  this  act  the  Board  has  investigated  the  sources  of  pollution  of 
the  river,  has  notified  cities,  towns  and  persons  causing  such  pollution 
to  desist  therefrom,  and  has  consulted  with  and  advised  owners  of 
factories  and  other  establishments  as  to  the  best  practicable  and  reason- 
ably available  means  of  rendering  the  waste  or  refuse  therefrom  harm- 
less. 

It  is  probable  that,  excepting  in  the  town  of  Stoughton,  nearly  all  of 
the  sewage  which  was  formerly  discharged  directly  into  the  river  or  its 
tributaries  has  been  diverted  from  the  streams.  In  the  town  of  Stough- 
ton, however,  there  are  a  number  of  sewers  and  drains  in  the  thickly 
populated  part  of  the  village  which  evidently  receive  much  sewage,  and 
as  these  drains  are  covered  and  no  records  of  the  connections  with  them 
are  available,  the  sources  of  these  pollutions  are  di£5cult  to  locate.  It 
is  not  likely  that  the  sewage  entering  the  streams  in  this  town  can  be 
disposed  of  unobjectionably,  unless  by  means  of  sewers.  There  are 
also  several  factories  in  and  near  the  village  which  discharge  considerable 
manufacturing  wastes  into  the  drains  and  streams,  and  there  does  not 
appear  to  be  any  practicable  or  reasonably  available  means  for  disposing 
of  these  wastes  at  or  near  the  factories  without  danger  of  creating  a 
local  nuisance. 

The  best  practicable  plan  of  preventing  the  pollution  of  the  tribu- 
taries of  the  Neponset  River  by  sewage  and  manufacturing  waste  in 
and  near  the  thickly  settled  portions  of  this  town  will  be  to  construct 
a  system  of  sewerage  and  sewage  disposal;  and  in  accordance  with  the 
recommendations  of  the  Board  the  town  caused  plans  to  be  prepared, 
and  secured  from  the  Legislature  of  1911  authority  to  construct  a  sys- 
tem of  sewerage  and  sewage  disposal.  The  town  has  failed,  however, 
during  the  present  year  to  authorize  the  construction  of  works,  but  has 
committed  the  question  to  a  committee  of  citizens  for  consideration 
and  a  report.  So  far  as  the  Board  is  informed,  no  report  had  been  made 
by  this  committee  at  the  end  of  the  year. 

By  far  the  most  diflBcult  problem  in  purifying  the  Neponset  River  has 
been  the  treatment  of  the  manufacturing  wastes,  which  are  the  most  im- 
portant causes  of  its  pollution.  Many  of  the  mills  use  very  large  quanti- 
ties of  water  in  their  manufacturing  processes,  in  some  cases  the  quantity 
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used,  especially  in  the  upper  waters,  being  a  very  large  proportion,  if 
not  the  entire  flow,  of  the  stream  for  long  periods  in  years  of  low  rain- 
fall, and  it  is  essential  that  manufacturers  shall  return  to  the  river  the 
waters  used  in  their  processes  for  the  use  of  other  manufacturers  on 
the  stream  below.  For  this  reason  it  is  impracticable  to  collect  the 
wastes  by  a  general  system  of  drains  or  sewers  and  purify  them  at  con- 
venient places,  or  even  to  collect  the  wastes  from  groups  of  mills  in  a 
given  locality  for  combined  treatment,  except  in  a  few  instances. 

Many  of  the  factories  and  mills  in  the  town  of  Norwood,  which  has 
recently  completed  a  system  of  sewerage  and  sewage  disposal,  And  it 
practicable  to  dispose  of  their  wastes,  as  well  as  their  sewage,  into  the 
town  sewers,  and,  as  stated  above,  a  similar  plan  will  be  the  best  method 
of  dealing  with  the  problem  of  preventing  the  pollution  of  the  streams 
in  and  about  the  town  of  Stoughton.  , 

In  the  lower  part  of  the  valley,  also,  where  sewers  connected  with  the 
metropolitan  system  are  available,  it  has  been  practicable  to  dispose  of 
a  limited  amount  of  manufacturing  waste,  which  otherwise  would  have 
been  very  diJBScult  to  purify,  by  discharging  it  into  the  sewerage  system. 
In  the  great  majority  of  cases,  however,  it  is  necessary  that  the  wastes 
shall  be  treated  in  the  neighborhood  of  the  factories  and  the  effluent 
returned  to  the  stream  in  such  condition  that  it  will  not  either  alone 
or  when  mingled  with  other  effluents  be  likely  to  create  objectionable 
conditions. 

At  practically  every  factory  and  mill  in  the  valley,  except  in  the  vil- 
lage of  Stoughton,  works  for  treating  all  or  a  part  of  the  polluting 
manufacturing  wastes  have  been  installed  and  are  in  more  or  less  con- 
tinuous operation.  In  very  few  cases,  however,  are  the  works  thus  far 
built  adequate  for  the  efficient  purification  of  the  wastes,  even  under 
favorable  conditions.  One  of  the  difficulties  in  dealing  with  this  prob- 
lem is  the  fact  that  a  purification  works  constructed  for  the  treatment 
of  a  given  factory  waste,  even  though  inadequate  for  the  purpose,  will 
often,  for  a  longer  or  shorter  period,  continue  to  give  satisfactory  re- 
sults, especially  under  favorable  conditions  of  weather  and  season.  After 
a  time  the  efficiency  of  the  purification  begins  to  diminish,  and  sooner 
or  later  the  works  become  wholly  inoperative,  making  it  necessary  to 
discontinue  their  use  until  they  can  again  be  put  in  proper  condition 
for  another  period  of  use. 

In  many  cases  the  Board  has  found  it  impracticable  to  secure  com- 
pliance with  the  statutes  enacted  to  prohibit  the  pollution  of  the  river, 
and  has  requested  action  by  the  Attorney-General. 
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Improvement  op  the  Neponset  River. 

The  Legislature  of  1911  directed  the  carrying  out  of  the  improvement 
of  the  Neponset  River,  for  which  plans  were  prepared  by  the  Board 
in  1897.  The  act  of  1911,  entitled  "  An  Act  relative  to  the  protection 
of  the  public  health  in  the  valley  of  the  Neponset  River,"  directs  the 
Board  to  expend  a  sum  not  exceeding  $150,000  in  constructing  the 
necessary  drains,  trenches  and  ditches,  and  in  dredging  and  deepening 
the  channel  of  the  Neponset  River,  for  the  purpose  of  restoring  the 
lands  along  the  river  to  their  original  condition,  and  to  abate  malaria 
and  other  peril  to  the  public  health. 

This  work  was  organized  late  in  the  3^ear  and  a  corps  of  engineers 
engaged  to  make  the  necessary  surveys  and  investigations  and  to  pre- 
pare detailed  plans  for  the  work. 

Pollution  op  Streams. 

Assabet  River. 

.  The  condition  of  the  Assabet  River  below  the  Westborough  filter  beds 
has  been  very  much  better  than  for  several  years,  and  the  filter  beds, 
recently  enlarged,  have  been  in  satisfactory  operation  during  the  year. 
A  great  improvement  has  also  taken  place  in  the  efiiuent  discharged 
from  the  filter  beds  used  for  the  disposal  of  the  sewage  of  the  town  of 
Hudson,  the  filtration  area  of  which  has  also  been  increased,  but  the 
river  below  Hudson  has  shown  a  steadily  increasing  pollution  for  several 
years,  this  condition  evidently  being  caused  largely  by  manufacturing 
waste  discharged  into  the  stream  at  Hudson.  The  sewerage  system  was 
designed  to  receive  the  manufacturing  wastes,  but  on  account  of  the 
admission  of  wool-scouring  waste  without  preliminary  treatment  for  the 
removal  of  fats,  the  operation  of  the  filters  has  in  previous  years  been 
seriously  interrupted.  Manufacturing  waste  which  is  likely  to  interfere 
with  the  operation  of  the  filter  beds  should  not,  of  course,  be  admitted  to 
the  sewers  imtil  the  objectionable  substances  have  been  removed,  but  im- 
less  the  waste  is  suflBciently  purified  by  the  process  to  admit  of  its  dis- 
charge into  the  stream  without  danger  of  causing  objectionable  conditions, 
it  should  either  receive  further  treatment  or  be  discharged  with  the  other 
sewage  upon  the  filter  beds. 

Below  Maynard  the  river  is  grossly  polluted,  partly  by  sewage  from 
a  few  sewers  in  Maynard  but  chiefiy  by  great  quantities  of  manufactur- 
ing waste  discharged  from  the  woolen  mills  in  the  town.  In  1909  the 
town  and  the  owners  of  the  mills  were  notified  of  the  causes  of  the 
nuisance,  and  were  advised  of  the  necessity  of  purifying  the  sewage  and 
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manufacturing  wastes  discharged  into  the  river.  Investigations  were 
then  begun  by  the  owners  of  the  mills  relative  to  the  suitability  of  cer- 
tain areas  of  land  for  the  disposal  of  manufacturing  waste  in  the  neigh- 
borhood of  the  village.  No  progress  having  been  made  in  the  relief 
of  the  pollution  of  the  river^  the  Board  has  again  called  attention  to  the 
very  objectionable  condition  of  the  river  during  the  past  year^  and  has 
made  a  further  recommendation  that  the  question  of  the  purification  of 
these  wastes  should  be  taken  up  without  delay,  many  complaints  having 
been  received  of  the  offensive  condition  of  the  river  for  a  long  distance 
below  Maynard.  In  the  latter  part  of  the  year  the  matter  was  again 
taken  up  by  the  mills,  but  it  does  not  appear  that  any  definite  plan  for 
removing  this  nuisance  has  yet  been  selected. 

A  small  amount  of  waste  finds  its  way  into  the  river  at  one  or  two 
points  below  Maynard,  including  part  of  the  sewage  and  manufacturing 
waste  from  the  Concord  Beformatory. 

Blackstone  River, 

This  stream  is  badly  polluted  in  its  upper  waters  by  sewage  and 
manufacturing  waste  from  a  number  of  mills  in  the  Cherry  valley 
district  in  Leicester  and  Worcester,  and  during  the  past  year  the  con- 
dition of  the  river  became  so  objectionable  that  the  manufacturers  were 
notified  of  the  results  of  the  examination  of  the  stream  and  advised 
to  provide  means  for  purifying  the  sewage  and  wastes  discharged  from 
their  mills. 

Below  the  sewage  purification  works  of  the  city  of  Worcester  th^ 
condition  of  the  river  shows  no  important  change,  as  compared  with 
previous  years. 

Charles  River. 

The  condition  of  the  Charles  Biver  below  Milford  has  shown  a  de- 
cided improvement  during  the  past  year,  as  compared  with  former 
years,  due  no  doubt  to  the  introduction  of  sewage  disposal  works  in  the 
town  of  Milford  and  the  extension  of  the  sewerage  system  in  the  town. 

At  Franklin  one  of  the  main  tributaries  of  the  river  continues  to  be 
very  badly  polluted  by  sewage  and  manufacturing  waste  discharged  into 
the  stream  in  this  town. 

In  the  lower  portions  of  its  course  the  condition  of  the  Charles  Biver 
shows  no  important  change  from  former  years. 

Connecticut  River. 

The  condition  of  the  Connecticut  Biver  has  shown  no  important 
change,  as  compared  with  previous  years.  One  of  the  smaller  tribu- 
taries, the  Fort  Biver  in  Amherst,  has  shown  considerable  improvement 
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daring  the  past  year,  due  to  the  improvement  in  the  disposal  of  the 
sewage  of  that  town,  which  formerly  caused  the  serious  pollution  of 
the  stream. 

The  conditions  in  the  Mill  River  at  Northampton  have  remained 
about  as  in  the  previous  year. 

The  Connecticut  River  as  a  whole  has  not  shown  as  yet  a  very  marked 
effect  of  sewage  pollution.  There  are  numerous  sewer  outlets  dis- 
charging into  the  river  at  Turners  Falls,  South  Hadley,  Holyoke, 
Chicopee,  Springfield  and  West  Springfield,  and  the  sewage  of  Green- 
field and  Northampton  is  discharged  into  tributaries  at  no  great  dis- 
tance from  the  main  river.  The  banks  of  the  river  are  badly  polluted 
in  some  places  by  sewer  outlets,  which  discharge  at  or  near  the  high- 
water  level  and  cause  the  fouling  of  the  shores  for  considerable  dis- 
tances when  the  water  is  low,  besides  producing  offensive  odors  in  the 
neighborhood.  In  a  few  cases  pipes  have  been  laid  beneath  the  bottom 
of  the  river  to  outlets  located  several  hundred  feet  from  the  shore,  and 
while  at  times  of  storm  large  quantities  of  dilute  sewage  are  discharged 
near  the  banks  at  the  high-water  level,  these  temporary  outlets  are  not 
seriously  objectionable.  The  condition  of  the  banks  of  the  Connecticut 
River  at  many  points  could  be  very  materially  improved  by  extending 
the  sewer  outlets  to  suitable  points  of  discharge  in  the  current  of  the 
river. 

French  River.  ^ 

The  French  River  is  very  badly  polluted  at  several  points,  especially 
at  Webster,  where  it  receives  the  entire  sewage  of  the  town  and  all 
of  the  wastes  from  a  very  large  woolen  mill,  including  much  waste  from 
the  process  of  scouring  wool.  The  condition  of  the  river  has  been  grow- 
ing worse  for  several  years,  and  is  seriously  objectionable  at  the  present 
time  at  points  below  the  town. 

HoosicJc  River. 

There  have  been  no  material  changes  in  the  condition  of  the  Hoosick 
River,  which  is  very  badly  polluted  by  the  discharge  into  the  stream 
at  various  points  of  the  sewage  of  Adams,  North  Adams  and  Williams- 
town.  At  the  point  where  the  river  flows  into  the  State  of  Vermont 
at  Williamstown,  the  pollution  has  been  much  greater  than  in  the 
previous  year. 

The  town  of  Adams  has  begun  the  construction  of  a  sewerage  sys- 
tem, the  plans  for  which  include  a  provision  for  purifying  the  sewage 
upon  land  in  the  valley  below  the  town. 

It  was  noted  last  year  that  investigations  were  in  progress  relative 
to  plans  for  purifying  the  sewage  of  the  city  of  North  Adams,  which 
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is  the  chief  factor  in  the  pollution  of  the  stream  at  the  present  time, 
but  the  work  appears  to  have  been  discontinued. 

Judging  from  the  experience  of  the  past  three  years  it  is  unlikely 
that  material  progress  will  be  made  in  the  improvement  of  the  condi- 
tion of  this  river  unless  the  cities  and  towns  chiefly  responsible  for  its 
offensive  condition  shall  be  required  to  take  measures  for  its  relief. 
The  preparation  of  satisfactory  plans  for  the  collection  and  disposal 
of  the  sewage  will  require  considerable  time,  and  much  further  time 
will  be  consumed  in  the  construction  of  the  works.  Even  if  the  work 
should  be  begun  at  once  and  carried  on  with  diligence,  several  years 
must  elapse  before  the  river  can  be  relieved  of  a  considerable  portion 
of  the  pollution  which  now  makes  it  offensive,  and  in  the  meantime  its 
condition  is  likely  to  become  much  worse  than  it  is  at  present. 

Housatonic  River. 

The  city  of  Pittsfield  and  the  towns  of  Lenox  and  Stockbridge  in 
the  valley  of  the  Housatonic  River  maintain  sewage-disposal  works  for 
the  treatment  of  their  sewage  before  its  discharge  into  the  Housatonic 
River.  On  the  other  hand,  the  towns  of  Dalton,  Lee  and  Qreat  Bar- 
rington  discharge  all  of  their  sewage  directly  into  the  river  without 
treatment. 

The  Pittsfield  sewage-disposal  works  are  well  managed  and  are  among 
the  most  efl5cient  in  operation  of  any  in  the  State,  but  a  large  part  of 
the  sewage  of  the  city  is  not  treated  at  the  disposal  works,  but  is  allowed 
to  overflow  into  the  river  at  or  near  the  pumping  station.  Two  other 
sewers  were  discharging  large  quantities  of  sewage  into  the  river  at 
the  time  of  a  recent  examination. 

The  sewage-disposal  works  at  Lenox  is  not  used  for  the  treatment  of 
all  of  the  sewage  of  that  town,  and  small  quantities  of  sewage  are  dis- 
charged into  the  stream  in  other  places. 

One  of  the  chief  pollutions  of  the  stream  is  the  manufacturing  wastes, 
principally  from  woolen  and  paper  mills  located  at  various  points  along 
the  main  river  and  its  tributaries  in  Hinsdale,  Dalton,  Pittsfield  and 
Lenox. 

Analyses  of  the  water  of  the  river  and  its  principal  tributaries  show 
that  they  are  badly  polluted  at  many  points,  especially  in  and  for  a  con- 
siderable distance  below  the  city  of  Pittsfield. 

Millers  River. 

The  Millers  River  below  Winchendon  shows  considerable  increase  in 
pollution,  as  compared  with  a  former  examination.  There  has  also  been 
an  increase  in  the  pollution  of  the  Otter  River  below  Gardner.    Below 
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Athol  the  quantity  of  organic  matter  has  been  greater  than  in  former 
years^  and  the  same  condition  is  found  at  Orange^  at  both  of  which 
towns  the  sewage  is  discharged  directly  into  the  river  without  treatment. 
The  effect  of  the  pollution  of  the  river  is  increasingly  noticeable  in  the 
analyses  of  samples  taken  at  the  mouth  of  the  stream.  While  the  pollu- 
tion of  this  river  is  increasing  quite  rapidly,  its  condition  has  not  yet 
become  such  as  to  be  seriously  objectionable  at  any  point  in  the  main 
jwrtion  of  its  course.  Reconstruction  of  the  filters  at  Gardner  has  re- 
sulted in  a  marked  improvement  in  the  eifficiency  of  the  purification 
of  the  sewage  of  that  town  in  the  latter  part  of  the  year. 

Nashua  River. 

The  north  branch  of  the  Nashua  River  has  for  many  years  been 
grossly  polluted  by  the  sewage  of  the  city  of  Fitchburg  and  town  of 
Leominster,  and  its  condition  in  the  portions  of  its  course  below  those 
places  has  been  worse  than  in  any  previous  year.  Works  for  the  con- 
struction of  a  trunk  sewer  have  been  begun  by  the  city  of  Fitchburg 
under  a  plan  which  provides  for  the  removal  of  the  sewage  from  the 
river  and  its  purification  upon  filter  beds  located  near  the  river  below 
the  city.  From  the  report  of  the  sewage-disposal  commission,  under 
the  provisions  of  chapter  461  of  the  Acts  of  the  year  1910,  dated  July, 
1911,  it  appears  that  the  work  of  constructing  the  sewerage  system  of 
the  city  is  well  under  way,  and  a  large  area  of  land  has  already  been 
acquired  with  a  view  to  the  construction  of  filter  beds  for  the  purifica- 
tion of  the  sewage,  in  accordance  with  plans  proposed  by  the  city  of 
Fitchburg  and  approved  by  the  Board  in  1903. 

Plans  of  works  for  purifying  the  sewage  of  the  town  of  Leominster 
were  made  several  years  ago,  but  no  action  has  yet  been  taken  looking 
to  the  carrying  out  of  those  plans.  Monoosnock  Brook  in  this  town  is 
very  badly  polluted  by  sewage  and  manufacturing  waste  before  it  joins 
the  north  branch  of  the  Nashua  River.  It  is  important  that  the  con- 
struction of  sewage-disposal  works  shall  be  begun  by  this  town  without 
further  delay,  in  order  that  they  may  be  completed  by  the  time  the 
Fitchburg  works  are  ready  for  operation,  and  relieve  the  river  of  the 
great  pollution  to  which  it  is  now  subjected. 

The  effect  of  the  pollution  of  the  north  branch  of  the  Nashua  River 
at  Fitchburg  and  Leominster  has  been  increasingly  noticeable  at  the 
junctioii  of  the  north  and  south  branches  at  Lancaster  during  the  past 
year,  the  quantity  of  organic  matter  in  the  water  of  the  north  branch 
at  this  point,  as  shown  by  the  analyses,  being  much  greater  than  ever 
before. 

The  south  branch  of  the  Nashua  River  below  Clinton,  but  above  the 
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Clinton  sewage  purification  works,  shows  evidence  of  marked  increase 
in  pollution  in  the  last  two  years,  due  probably  to  the  discharge  of  manu- 
facturing waste  into  the  stream  at  the  mills  in  the  town.  The  pollution 
is  slightly  less  at  the  mouth  of  the  river  below  the  purification  works 
than  at  points  above,  but  has  been  greater  at  that  point  than  in  former 
years. 

At  the  village  of  Still  Eiver  on  the  main  stream  below  the  junction 
of  the  north  and  south  branches,  the  water  shows  evidence  of  increased 
pollution,  as  compared  with  former  years,  and  a  similar  result  is  shown 
by  the  observations  at  Pepperell,  below  which  the  stream  flows  into  the 
State  of  New  Hampshire. 

Sudbury  River, 

The  Sudbury  Eiver  is  very  badly  polluted  by  manufacturing  wastes 
discharged  from  the  woolen  mills  at  Saxonville  in  the  town  of  Framing- 
ham.  During  the  past  year  investigations  were  begun  for  the  purpose  of 
devising  a  sewerage  system  for  this  portion  of  the  town,  and  the  question 
of  the  disposal  of  the  manufacturing  waste  from  the  Saxonville  mills  is 
being  considered  in  connection  with  that  plan. 

Taunton  River. 

One  of  the  chief  tributaries  of  the  Taunton  River,  the  Salisbury 
Plain  Biver,  has  been  the  source  of  much  complaint  in  the  town  of  East 
Bridgewater,  the  cause  of  which  has  been  ascertained  to  be  the  discharge 
into  the  stream  of  polluting  matters  in  the  city  of  Brockton.  The 
sources  of  this  pollution  have  been  ascertained  by  the  Board,  and  efforts 
made  for  its  prevention  have  resulted  in  a  considerable  improvement 
in  the  river  in  the  latter  part  of  the  year. 

The  Town  River,  another  tributary  of  the  Taunton,  is  considerably 
polluted  by  sewage  and  manufacturing  wastes  discharged  into  the  stream 
in  Bridgewater,  and  another  tributary,  the  Nemasket  Kiver,  is  badly 
polluted  by  the  direct  discharge  into  the  etream  of  all  of  the  sewage  and 
manufacturing  waste  of  the  town  of  Middleborough.  The  sewer  outlets 
of  this  town  are  among  the  most  offensive  to  be  found  in  the  State. 

Late  in  the  year  complaint  was  made  of  the  pollution  of  the  Three 
Mile  River,  a  stream  flowing  through  Norton,  Taunton  and  Dighton 
to  the  Taunton  Biver  at  Taunton.  An  investigation  having  shown  that 
this  stream  is  grossly  polluted  by  manufacturing  waste,  especially  below 
a  wool-scouring  mill  in  the  town  of  Norton,  notice  has  been  given  of 
the  necessity  for  treating  the  wool-scouring  wastes  from  this  establish- 
ment, and  the  treatment  of  wastes  from  other  polluting  sources,  in  order 
to  remove  the  existing  causes  of  complaint. 
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The  sewage  of  Taunton  is  discharged  untreated  into  the  Taunton 
River  in  the  lower  part  of  the  city,  under  authority  of  chapter  268  of 
the  Acts  of  the  year  1897,  under  which  authority  was  given  to  discharge 
the  sewage  temporarily  into  the  river  during  the  construction  of  the 
works.  Upon  a  petition  of.  the  dty  in  1910  for  a  further  extension  of 
the  time  for  completing  the  system  and  removing  the  sewage  to  the  place 
of  final  disposal  selected  in  the  town  of  Berkley,  a  careful  examination 
of  the  river  was  made  and  the  time  for  the  removal  of  the  sewage  from 
the  river  extended  to  Dec.  1,  1913.  The  time  within  which  a  further 
study  of  the  most  efiScie^t  and  economical  method  of  sewage  disposal 
should  be  made  by  expert  engineers,  and  plans  presented  to  the  State 
Board  of  Health,  including  the  preparation  of  working  plans  for  con- 
struction, was  limited  to  Dec.  1,  1911.  The  terms  of  this  extension 
do  not  appear  to  have  been  complied  with. 

Ten  Mile  River. 

This  stream  has  heretofore  been  very  badly  polluted  by  sewage  and 
manufacturing  wastes  in  the  towns  of  North  Attleborough  and  Attle- 
borough,  but  during  the  past  year  the  sewage  purification  works  of  the 
town  of  North  Attleborough  have  been  completed  and  the  works  of 
the  town  of  Attleborough  have  been  so  far  advanced  that  they  are  likely 
to  be  completed  early  in  the  coming  year.  With  these  works  in  opera- 
tion it  will  be  practicable  to  divert  the  sewage  from  the  river  and  pre- 
vent its  further  serious  pollution. 

Ware  River. 

The  Ware  Biver,  as  noted  in  former  years,  has  been  very  badly  pol- 
luted by  the  refuse  from  a  wool-combing  plant  at  Barre,  in  the  upper 
waters  of  the  river,  and  by  the  discharge  of  sewage  and  manufacturing 
waste  at  other  points  in  its  course,  but  particularly  at  Ware,  where  all 
of  the  sewage  of  the  town,  including  large  quantities  of  manufacturing 
waste,  is  discharged  untreated  into  the  stream.  At  Barre  works  have 
been  installed  recently  for  treating  the  wool-scouring  waste  before  its 
discharge  into  the  river,  but  nevertheless  the  condition  of  the  stream 
has  been  worse  than  in  the  previous  year.  Some  slight  improvement 
is  shown  in  the  condition  of  the  river  farther  down-stream,  but  it  still 
remains  very  badly  polluted  throughout  the  greater  part  of  its  course. 

Westfield  River. 

The  Westfield  Eiver  is  used  as  a  sewer  outlet  by  the  town  of  West- 
field  and  as  a  place  of  disposal  of  a  portion  of  the  sewage  of  the  towns 
of  Agawam  and  West  Springfield,  the  chief  pollution  being  that  caused 
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by  the  discharge  of  the  sewage  of  Westfield  into  the  river  at  a  point 
about  10  miles  from  its  mouth.  The  eflEect  of  this  sewage  on  the  con- 
dition of  the  stream,  though  increasingly  noticeable  from  the  chemical 
analyses^  has  not  yet  become  such  as  to  be  seriously  objectionable  at 
points  below.  The  quantity  of  sewage  discharged  at  West  Springfield 
and  Agawam  is  as  yet  comparatively  small  and  has  little  noticeable 
effect  upon  the  river.  The  stream  is  also  polluted  by  manufacturing 
wastes,  chiefly  from  paper  mills  at  various  points  along  its  course,  but 
its  condition  is  not  at  any  point  very  seriously  objectionable  at  the  pres- 
ent time. 

Other  Streams. 

The  Deerfield  River  receives  comparatively  little  pollution  at  any 
point  in  its  course^  and  its  condition  shows  no  material  change  from 
former  years. 

The  Green  River,  one  of  the  principal  tributaries  of  the  Deerfield,  is 
very  badly  polluted  by  the  sewage  of  Greenfield,  and  works  are  now 
under  construction  for  the  removal  of  the  sewage  to  a  point  near  the 
Deerfield  River,  where,  after  settling  and  screening,  the  sewage  is  to  be 
discharged  into  the  river. 

The  condition  of  the  Quinebaug  River  below  Southbridge  shows  no 
material  change  as  compared  with  former  years,  and  the  same  is  true 
of  the  Swift  and  Quaboag  rivers,  two  of  the  principal  tributaries  of 
the  Chicopee. 

Examination  of  Mebrimack  River. 

Under  the  provisions  of  chapter  505  of  the  Acts  of  the  year  1909  the 
Board  is  directed  to  examine  the  bed,  banks  and  waters  of  the  Merri- 
mack River  and  the  streams  tributary  or  adjacent  thereto,  at  such  times 
as  it  may  deem  proper,  and  whenever  it  shall  determine  that  the  con- 
dition of  the  river  or  its  banks  is  injurious  or  dangerous  to  the  public 
health  or  likely  to  become  dangerous  or  injurious  to  the  public  health, 
by  reason  of  the  entrance  of  sewage  or  refuse  from  factories  or  other 
causes,  to  prepare  a  plan  or  plans  for  removing  the  cause  of  such  injury 
or  danger  and  report  the  same  to  the  General  Court.  Under  this  act 
the  Board  instituted  a  careful  inspection  of  the  river  in  connection  with 
which  stations  were  established  at  which  samples  of  water  are  collected 
at  frequent  intervals  for  chemical  analysis,  and  has  examined  the  sources 
of  its  pollution,  especially  the  manufacturing  wastes  and  sewage  dis- 
charged into  the  river  in  the  various  cities  and  towns,  and  their  effect 
upon  the  condition  of  the  bed,  shores  and  waters  of  the  liver.  The 
numerous  sewer  outlets  discharging  into  the  stream  have  all  been  care- 
fully examined,  and  where  the  conditions  are  found  objectionable  or 
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likely  to  become  injurious  to  the  public  health,  plans  are  being  prepared 
for  the  proper  disposal  of  the  sewage.  The  most  diflBcult  part  of  the 
problem  is  the  determination  of  the  effect  of  the  various  manufacturing 
wastes  upon  the  river,  and  the  kinds  of  manufacturing  waste  which 
are  most  objectionable  in  their  effects  upon  the  streams,  and  especially 
the  selection  of  practicable  methods  by  which  these  wastes  can  be  col- 
lected and  so  treated  as  to  prevent  their  causing  further  injury  to  the 
stream.  These  studies  are  in  progress  and  plans  for  carrying  out  this 
work  are  being  prepared  as  rapidly  as  practicable. 

Lawbbncb  Expeeimbnt  Station. 

The  investigations  at  the  Lawrence  Experiment  Station  during  the 
year  have  included  the  operation  of  11  different  filters  in  studies  of  the 
purification  of  water,  and  of  47  different  filters  in  studies  of  the  puri- 
fication of  sewage. 

In  the  investigations  of  water  purification  special  study  has  been  made 
of  slow  sand  filters  operated  at  widely  different  rates,  particularly  with 
reference  to  economy  of  operation  and  to  the  quality  of  the  filtered 
water.  Studies  of  the  purification  of  water  by  precipitation  with  sul- 
phate of  alumina,  followed  by  filtration  at  a  high  rate  through  a  me- 
chanical filter,  and  after  treatment  in  a  high-rate  preliminary  or 
roughing  filter,  have  been  continued,  and  studies  have  been  made  of  the 
efficiency  of  an  upward-flow  roughing  filter  of  coarse  material  and  of 
a  sprinkling  filter  constructed  of  sand.  The  investigation  of  the  infiu- 
ence  of  various  methods  of  water  purification  upon  the  action  of  water 
on  metal  pipes  and  plumbing  fixtures  has  been  continued  throughout 
the  year. 

The  investigations  upon  the  purification  of  sewage  have  included  the 
operation  of  sand  filters  which  have  been  in  continuous  operation  for 
over  twenty  years,  and  of  contact  filters  and  trickling  filters  which 
have  been  in  operation  for  ten  and  twelve  years,  respectively.  These 
long-continued  studies  are  particularly  valuable  as  they  show  clearly 
the  ultimate  destruction  or  disappearance  of  large  amounts  of  organic 
matter  deposited  by  the  sewage  and  retained  within  the  filter  for  long 
periods.  Special  study  has  also  been  made  during  the  past  year  of  the 
methods  of  operation  of  contact  filters  to  determine  the  effect  of  apply- 
ing the  sewage  in  different  ways,  of  different  periods  of  contact  and 
of  different  rates,  upon  the  degree  of  purification  accomplished  and 
upon  the  capacity  and  length  of  life  of  such  filter^.  Studies  of  the 
preliminary  clarification  of  sewage  by  chemical  precipitation,  by  strain- 
ing and  by  sedimentation  in  open  tanks  and  in  tanks  filled  with  slate 
are  also  in  progress,  and  special  attention  has  been  given  to  the,  effect 
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of  these  variouB  preliminary  treatments  on  the  subsequent  purification 
of  the  sewage  upon  sand  filters.  A  further  investigation  of  certain 
factors  controlling  the  rate  of  operation  of  sand  filters  is  under  way, 
and  an  extensive  investigation  has  also  been  made  to  determine  the 
effect  of  carbonaceous  matter  of  different  kinds  in  sewage  upon  the 
processes  of  nitrification  in  sand  filters-  Studies  of  the  disposal  of 
manufactural  wastes  have  been  continued,  and  filters  have  been  op- 
erated with  the  wastes  from  a  tannery  and  from  a  rubber  mill. 

In  the  chemical  laboratories  an  extensive  investigation  is  in  progress 
upon  the  composition  of  sewage  sludge  and  manufactural  wastes,  par- 
ticularly with  reference  to  the  recovery  of  valuable  by-products,  or  to 
their  use  in  the  manufacture  of  fertilizers.  In  addition,  a  large  num- 
ber of  analyses  of  water  and  factory  wastes  have  been  made  in  connec- 
tion with  the  investigation  of  the  pollution  of  rivers. 

As  in  previous  years,  all  the  bacterial  work  of  the  department  of 
water  supply  and  sewerage  has  been  carried  on  at  the  experiment  sta- 
tion, and  a  large  number  of  bacterial  examinations  have  been  made  of 
samples  of  water,  sewage,  ice  and  of  shellfish.  In  connection  with  the 
shellfish  examinations,  studies  are  in  progress  looking  to  improvements 
in  the  bacterial  methods  and  to  more  accurate  interpretation  of  the 
analytical  results.  In  addition,  an  extended  investigation  has  been 
made  of  the  character  of  the  air  in  different  branches  of  the  textile 
industry,  and  of  the  effect  of  the  quality  of  water  used  in  supplying 
artificial  humidity  to  the  air  upon  the  bacterial  content  of  such  air. 

Changes  in  Legislation  which  affect  the  Work  of  the  State 

Inspectors  of  Health. 

During  the  Legislative  session  of  1911  the  following  acts  were 
passed :  — 

A.    Acts  specifically  referring  to  the  Health  Districts  and  the  State  In- 

specters  of  Health. 

1.  Eelative  to  the  inspection  of  jails,  houses  of  correction,  prisons  and 
reformatories. 

2.  Eelative  to  obtaining  information  concerning  the  proper  lighting  of 
factories  and  workshops,  and  investigating  eye  injuries. 

3.  Relative  to  the  health  districts  and  to  the  inspectors .  of  health  of 
the  Commonwealth. 

B.    Other  Acts. 

1.  Eelative  to  the  maintenance  of  isolation  hospitals  by  cities  and 
towns. 
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2.  Relative  to  the  maintenance  of  tuberculosis  dispensaries  in  cities 
and  towns  of  10^000  inhabitants  or  over. 

3.  Relative  to  the  furnishing  of  drinking  water  on  passenger  trains 
(previously  referred  to,  see  page  8). 

4.  Relative  to  the  appointment  of  inspectors  of  slaughtering   (pre- 
viously referred  to,  see  page  9). 

5.  Relative  to  prohibiting  the  use  of  suction  shuttles  in  factories.    This 
act  takes  effect  on  the  first  Monday  in  May  in  the  year  1912. 

They  are  as  follows :  — 

Acts  of  1911,  CHAfTBB  282. 

An  Act  relative  to  the  Inspection  of  Jails,  Houses  of  Correction, 

Prisons  and  Reformatories. 

Be  it  enacted,  etc,  as  follows: 

Section  1.  Chapter  four  hundred  and  five  of  the  acts  of  the  year  nine-  • 
teen  hundred  and  ten  is  hereby  amended  by  striking  out  section  one  and 
inserting  in  place  thereof  the  following:  —  Section  1.  The  state  inspectors 
of  health,  in  addition  to  the  duties  provided  for  by  chapter  five  hundred 
and  thirty-seven  of  the  acts  of  the  year  nineteen  hundred  and  seven,  shall 
annually  make  such  examination  of  police  station  houses,  lockups,  houses 
of  detention,  and,  except  in  the  county  of  Suffolk,  jails,  houses  of  correc- 
tion, prisons  and  reformatories  as  in  the  opinion  of  the  state  board  of 
health  may  be  necessary  to  ascertain  the  sanitary  condition  of  the  said 
buildings. 

Section  2.  Said  chapter  four  hundred  and  five  is  hereby  further  amended 
by  striking  out  section  two  and  inserting  in  place  thereof  the  following: 
—  Section  2.  The  state  board  of  health  shall  make  rules  for  police  station 
houses,  lockups,  houses  of  detention,  jails,  houses  of  correction,  prisons 
and  reformatories,  regarding  the  care  and  use  of  drinking  cups  and  of  dishes 
used  for  food,  the  care  and  use  of  bedding,  and  the  ventilation  of  the  build- 
ings. Such  rules  may  be  general  or  may  be  applicable  to  a  single  building. 
A  copy  of  such  rules  as  are  made  applicable  to  station  houses,  houses  of 
detention  or  lockups,  shall  be.  sent  by  the  state  board  of  health  to  the  mayor 
of  every  city  and  to  the  selectmen  of  every  town  to  which  the  rules  apply; 
and  a  copy  of  such  rules  as  are  made  applicable  to  jails,  houses  of  correc- 
tion, prisons  or  reformatories,  shall  be  sent  by  said  board  to  the  proper 
authorities.  It  shall  be  the  duty  of  the  mayors  of  cities  and  the  selectmen 
of  towns  to  which  the  rules  relating  to  station  houses,  houses  of  detention 
or  lockups  so  made  apply,  and  the  duty  of  those  in  charge  of  jails,  houses 
of  correction,  prisons  and  reformatories,  to  which  the  rules  so  made  apply, 
to  see  that  the  rules  are  enforced.     [Approved  April  13,  1911. 
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Acre  OF  1911,  Chaftbb  603. 

An  Act  relative  to  obtaining  Inpori^ation  concerning  the  Proper 
Lighting  of  Factories  and  Workshops  and  investigating  Eyx 
Injuries. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  The  state  inspectors  of  health,  or  snch  other  officers  as  the 
state  board  of  health  may  from  time  to  time  appoint,  shall,  when  obtaining 
information  concerning  the  proper  lighting  of  factories,  workshops  and  other 
industrial  establishments,  make  such  investigation  concerning  the  eye  and 
vision  in  their  relation  to  diseases  of  occupation,  including  injuries  to  the 
eyes  of  the  employees,  and  to  the  pathological  effects  which  are  produced  or 
promoted  by  the  circumstances  under  which  the  various  occupations  are 
carried  on,  as,  in  the  opinion  of  said  board  is  practicable,  and  the  board  shall 
from  time  to  time  issue  such  printed  matter  containing  suggestions  to  em- 
ployers and  employees  for  the  protection  of  the  eyes  of  the  employees  as 
it  may  deem  advisable. 

Section  2.  If  it  appears  to  an  inspector  of  health,  or  other  officer  ap- 
pointed by  said  board,  that  in  any  factory,  workshop  or  other  industrial 
establishment,  from  the  nature  of  the  work  or  of  the  machinery  used  in  con- 
nection therewith,  or  of  other  circumstances,  there  is  danger  of  injury  to  the 
eyes  of  employees  engaged  in  such  work,  and  that  the  danger  of  injury  may  be 
decreased  or  prevented  by  any  mechanical  device  or  other  practicable  means, 
he  shall,  if  said  board  so  directs,  order  in  writing  that  such  device  or  other 
means  shall  be  provided  therein;  and  it  shall  be  the  duty  of  the  proprietors 
and  managers  of  the  factory,  workshop  or  other  industrial  establishment  to 
comply  with  the  order. 

Secttion  3.  Any  person,  firm  or  corporation  violating  any  provision  of 
this  act  shall  be  subject  to  a  fine  of  not  less  than  five  nor  more  than  two 
hundred  dollars  for  every  week  during  which  such  violation  continues: 
provided,  however,  that  a  criminal  prosecution  for  any  violation  hereof 
shall  not  be  begun  unless  such  person,  firm  or  corporation  shall,  for  a  period 
of  four  weeks  after  the  receipt  of  an  order  in  writing  from  a  state  inspector 
of  health  or  other  officer,  as  provided  in  the  preceding  section,  neglect  to 
comply  therewith. 

Section  4,  There  shall  annually  be  appropriated  from  the  treasury  of 
the  commonwealth  a  sum  not  exceeding  one  thousand  dollars,  which  sum  shall 
be  added  to  the  sum  provided  for  by  section  seven  of  chapter  five  hundred 
and  thirty-seven  of  the  acts  of  the  year  nineteen  hundred  and  seven.  [J.p- 
proved  June  30,  1911, 
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Acts  of  1911,  Chapter  709. 

An  Act  relative  to  Health  Districts,  and  to  Inspectors  of  Health 

OF  the  C0M3£0NWEAI/rH. 

Be  it  enacted,  etc.,  as  follows: 

The  state  board  of  health  for  the  purpose  of  gathering  all  information 
possible  concerning  the  prevalence  of  tuberculosis  and  other  diseases  dan- 
gerous to  the  public  health  and  of  carrying  out  the  provisions  of  chapter 
five  hundred  and  thirty-seven  of  the  acts  of  the  year  nineteen  hundred 
and  seven,  and  of  acts  in  amendment  thereof,  may  expend  out  of  the 
treasury  of  the  commonwealth  annually  for  salaries  and  other  expenses, 
in  addition  to  the  sum  now  authorized,  a  sum  not  exceeding  six  thousand 
dollars.    [Approved  July  15, 1911. 

Acts  of  1911,  Chapter  613. 

An  Act  relative  to  the  Maintenance  of  Isolation  Hospitals  by  Cities 

AND  Towns. 
Be  it  enacted,  etc.,  as  follows: 

Section  1.  Chapter  seventy-five  of  the  Revised  Laws  is  hereby  amended 
by  striking  out  section  thirty-five  and  inserting  in  place  thereof  the  follow- 
ing:—  Section  30,  Each  city  and  town  shall  establish  and  constantly 
maintain  within  its  limits  one  or  more  isolation  hospitals  for  the  reception 
of  persons  having  diseases  dangerous  to  the  public  health  as  defined  by 
the  state  board  of  health,  including  a  tuberculosis  hospital  or  tuberculosis 
wards.  Plans  for  the  construction  of  such  hospitals  shall  be  approved  by 
the  state  board  of  health,  and  said  hospitals  shall  be  inspected  by  the  state 
board  of  health  or  by  its  accredited  agent,  at  least  twice  in  every  year. 
But  if,  in  the  opinion  of  the  state  board  of  health,  two  or  more  adjoining 
towns  or  a  city  and  contiguous  towns  can  advantageously  establish  and 
maintain  such  hospitals  in  common,  the  authorities  of  said  towns  or  of 
such  cities  and  contiguous  towns  may  enter  into  such  agreements  as  may 
be  necessary  for  the  establishment  and  maintenance  of  the  same.  Any 
city  or  town  which  upon  the  request  of  the  state  board  of  health  refuses  or 
neglects  to  comply  with  the  provisions  of  this  section  shall  forfeit  not  less 
than  ^ve  hundred  dollars  for  every  such  refusal  or  neglect. 

Section  2.  This  act  shall  take  effect  upon  its  passage.  [Approved  June 
SO,  1911. 

Acts  of  1911,  Chapter  576. 

An  Act  relative  to  the  Maintenance  of  Tuberculosis  Dispensaries  in 
Cities  and  Towns  of  Ten  Thousand  Inhabitants  or  Over. 

Be  it  enacted,  etc.,  as  follows: 

Every  city,  and  every  town  containing  a  population  of  ten  thousand  or 
more,  as  determined  by  the  latest  United  States  census,  shall  establish  and 
maintain  within  its  limits  a  dispensary  for  the  discovery,  treatment,  and 
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supervision  of  needy  persons  resident  within  its  limits  and  afSicted  with 
tuberculosis,  unless  there  already  exists  in  such  city  or  town  a  dispensary 
which  is  satisfactory  to  the  state  board  of  health.  The  said  dispensaries 
shall  be  subject  to  the  regulations  of  the  boards  of  health  of  the  cities  or 
towns  in  which  they  are  respectively  situated.  A  city  or  town  subject  to 
the  provisions  of  this  act  which,  upon  the  request  of  the  state  board  of 
healthy  refuses  or  neglects  to  comply  with  the  provisions  hereof,  shall  forfeit 
not  more  than  five  hundred  dollars  for  every  such  refusal  or  neglect.  [Ap* 
proved  June  22,  1911. 

Acts  of  1911,  Chapteb  281. 

Ak  Act  to  prohibit  the  Use  op  Suction  Shuttles  in  Factories. 

Be  it  enacted,  etc.,  as  foUowa: 

Section  1.  It  shall  be  unlawful  for  any  proprietor  of  a  factory  or  any 
officer  or  agent  or  other  person  to  require  or  permit  the  use  of  suction  shut- 
tleS|  or  any  form  of  shuttle  in  the  use  of  which  any  part  of  the  shuttle  or 
any  thread  is  put  in  the  mouth  or  touched  by  the  lips  of  the  operator. 
It  shall  be  the  duty  of  the  state  board  of  health  to  enforce  the  provisions 
of  this  act. 

Section  2.  Violations  of  this  act  shall  be  punished  by  a  fine  of  not  less 
than  fifty  dollars  for  each  offence. 

Section  3.  This  act  shall  take  effect  on  the  first  Monday  of  May  in 
the  year  nineteen  hundred  and  twelve;  but  if  the  proprietor  or  manager 
of  a  factory  shall,  in  good  faith,  show  to  the  state  board  of  health  sufficient 
reasons  for  its  inability  to  comply  with  the  provisions  hereof  at  the  time 
when  this  act  is  to  take  effect,  the  said  board  may,  in  its  discretion,  grant 
a  reasonable  extension  of  time  within  which  the  said  factory  shall  comply 
with  the  provisions  hereof.     [Approved  April  13,  1911. 

The  State  Board  op  Health  to  make  Analyses  op  Paint,  Tur- 
pentine AND  Linseed  Oil  in  Certain  Cases. 

Acts  op  1911,  Chaptisb  218. 

An  Act  to  require  the  State  Board  op  Heai/ih  to  make  Analyses  op 
Paint,  Turpentine  and  Linseed  Oil  in  Certain  Cases. 

Be  it  enacted,  etc,  as  follows: 

Section  1.  The  st^te  board  of  health  shall  make,  free  of  charge,  a 
chemical  analysis  of  paint,  turpentine  or  linseed  oil,  or  any  synthetic  substi- 
tute for  any  of  the  said  articles,  or  any  preparation  containing  the  same, 
when  submitted  to  it  by  the  chief  of  the  district  police;  and  the  board  shall 
furnish  to  the  said  chief  a  certificate  of  the  analysis,  which  shall  be  prima 
facie  evidence  of  the  composition  and  quality  of  the  materials  so  analyzed. 

Section  2.  This  act  shall  take  effect  upon  its  passage.  [Approved  March 
28,  1911. 
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Law  BELATiyB  to  Medical  Milk  Commissions. 

Acts  of  1911,  Chafteb  606. 

An  Act  to  authobize  the  Ikoobpobation  of  Medical  Milk  Commissions. 

Be  it  enacted,  etc,,  as  follows: 

Section  1.  For  the  purpose  of  snpervising  the  prodnction  of  milk  in- 
tended for  sick  room  purposes,  infant  feeding,  use  in  hospitals  and  for 
other  uses,  any  five  or  more  physicians,  duly  authorized  to  practice  medi- 
cine under  the  laws  of  this  commonwealth  may  form  a  corporation  in  the 
manner  provided  by  and  subject  to  the  provisions  of  chapter  one  hundred 
and  twenty-five  of  the  Revised  Laws.  The  members  of  the  board  of  health 
of  any  city  or  town  in  which  such  corporation  is  formed  shall  be  ex  officiis 
members  of  the  corporation. 

Section  2.  The  name  of  any  corporation  organized  under  the  provi- 
sions of  this  act  shall  be  '^  Medical  Milk  Commission  of  ",  desig- 
nating the  name  of  the  city  or  town  in  which  such  corporation  is  established, 
and  in  case  more  than  one  corporation  shall  be  organized  under  this  act  in 
any  city  or  town  the  subsequent  corporation  or  corporations  shall  use  the 
name  designated  herein,  but  shall  indicate  in  such  name  its  proper  sequence 
in  incorporation  by  adding  thereto  the  words  "  Number  Two  '*  or  "  Number 
Three''  or  as  the  case  may  be. 

Section  3.  No  member  of  any  corporation  organized  under  this  act 
shall  receive  directly  or  indirectly  from  such  corporation,  or  from  any  dairy- 
man or  dairymen  producing  milk  under  agreement  with  the  corporation, 
any  salary  or  emolument  or  any  compensation  of  any  kind  for  any  services 
rendered  as  a  member  of  such  corporation,  or  for  any  services  rendered 
under  the  provisions  of  this  act;  and  any  member  of  such  a  corporation 
who  shall  receive  any  salary,  emolument  or  compensation  of  any  kind  for 
such  services  shall  be  liable,  to  a  fine  of  one  hundred  dollars,  and  in  addi- 
tion thereto  he  shall  be  removed  from  his  office  as  a  member  of  said  cor- 
poration and  shall  thereafter  be  disqualified  from  becoming  a  member  of 
any  corporation  incorporated  under  the  provisions  of  this  act. 

Section  4.  Every  corporation  organized  under  this  act  shall  have  power 
to  enter  into  agreements  in  writing  with  any  dairyman  or  dairymen  for  the 
production  of  milk  under  the  supervision  of  such  corporation  for  the  pur- 
poses named  in  section  one  and  to  prescribe  in  such  agreements  the  con- 
ditions under  which  such  milk  shall  be  produced,  which  conditions,  however, 
shall  not  fall  below  the  standards  of  purity  and  quality  for  certified  milk  as 
fixed  by  the  American  Association'  of  Medical  Milk  Commissions  and  the 
standards  for  milk  now  or  hereafter  fixed  by  the  laws  of  the  commonwealth. 

Section  5.  The  working  methods  of  any  corporation  org^anized  under 
this  act  and  the  dairies  in  which  milk  is  produced  under  contract  with  any 
such  corporation  shall  at  all  times  be  subject  to  investigation  by  the  state 
board  of  health. 

Section  6.    No   person,   firm,   association   or   corporation   shall   sell   or 
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exchange,  or  offer  or  expose  for  sale  or  exchange  as  and  for  certified  milk 
any  milk  which  does  not  conform  to  the  regulations  prescribed  by  and 
bear  the  certification  of  a  corporation  organized  under  the  provisions  of 
this  act.  Any  person,  firm,  association  or  corporation  violating,  any  pro- 
vision of  this  section  shall  be  guilty  of  a  misdemeanor,  and  shall  be  liable 
to  a  fine  of  not  more  than  one  hundred  dollars  for  each  offence. 

{This  hill,  returned  hy  the  governor  to  the  senate,  the  branch  in  which 
it  originated,  with  his  objections  thereto,  was  passed  hy  the  senate  May 
22,  and,  in  concurrence,  hy  the  house  of  representatives  May  31,  the  ohjec^ 
tions  of  the  governor  notwithstanding,  in  the  manner  prescribed  hy  the  Con^ 
stitution;  and  thereby  has  the  "force  of  a  law*\) 

Typhoid  Fever. 

On  April  14,  1911,  the  Ijegislature  passed  a  resolve  increasing  the 
general  appropriation  of  the  Board  by  $1,500,  in  order  that  the  study  of 
typhoid  fever  in  the  State  might  be  more  thoroughly  carried  out.  To 
this  end  the  entire  services  of  Mr.  Henry  N".  Jones  as  bacteriologist  have 
been  secured.  It  is  the  purpose  of  the  Board  to  send  out,  for  the  use  of 
physicians  throughout  the  Commonwealth^  outfits,  through  the  use  of 
which  the  presence  of  typhoid  bacilli  may  be  detected  not  only  in  the 
blood  but  also  in  the  stools,  the  urines  and  sputum. 

A  pamphlet  on  the  "  Control  of  I'yphoid  Fever,'*  prepared  by  the  secre- 
tary of  the  Board,  has  been  sent  to  all  the  physicians  of  the  Conmion- 
wealth,  and  this  same  pamphlet  will  be  sent,  beginning  with  the  first  of. 
the  year  (1912),  to  all  households  in  which  typhoid  fever  is  reported. 

The  practice  of  antityphoid  inoculation  is  one  which  is  being  taken 
up  with  enthusiasm  in  many  States  and  cities  of  the  country,  and  it  is 
one  which  should  in  every  way  receive  the  sanction  of  the  State  Board 
of  Health  of  Massachusetts.  The  Board  could  furnish  to  physicians  of 
the  Commonwealth  at  comparatively  small  expense  the  typhoid  material 
essential  to  antityphoid  inoculation,  and  to  this  end  the  Board,  therefore, 
recommends  that  section  4  of  chapter  75  of  the  Revised  Laws  be  so 
amended  as  to  permit  the  production  and  distribution  not  only  of  anti- 
toxin and  vaccine  lymph,  but  also  of  specific  material  for  protective 
inoculation  against  typhoid  fever  and  such  other  diseases  as  may  from 
time  to  time,  in  the  opinion  of  the  Board,  seem  advisable. 

Opicthalmia  Xeoxatorum. 

During  the  year  1911  the  State  Board  of  Health,  in  co-operation  with 
the  Massachusetts  Commission  for  the  Blind,  has  continued  its  campaign 
against  ophthalmia  neonatorum,  and  it  is  gratifying  to  be  able  to  report 
that  very  considerable  progress  has  been  made  in  stamping  out  this 
disease.    In  this  work  the  State  Inspectors  of  Health  have  been  of  the 
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greatest  assistance^  and  during  the  year  have  investigated  personally 
325  eases  of  this  disease. 

In  this  investigation  the  method  of  procedure  has  been  somewhat  as 

* 

follows :  on  the  receipt  of  a  report  of  a  case  of  ophthalmia  neonatorum, 
the  State  Inspector  of  Health  for  the  city  or  town  in  which  the  case 
occurred  has  been  notified  immediately  by  telephone  or  by  telegraph  of 
the  name  and  address  of  the  patient.  On  the  receipt  of  this  report  the 
State  Inspector  of  Health  has  informed  himself,  at  the  earliest  possible 
moment,  as  to  what  was  being  done  by  the  parents,  the  attending  physi- 
cian or  the  local  board  of  health  for  the  cure  of  the  disease,  and  for  the 
prevention  of  its  very  serious  after  effects. 

In  case  it  has  been  found  that  the  attending  physician  has  been  remiss 
in  reporting  a  case  of  ophthalmia  neonatorum,  a  special  letter  has  been 
sent  to  him  by  the  secretary  of  the  Board  reminding  him  of  his  duties 
under  the  law.  Another  letter  has  been  sent  to  the  local  board  of  health 
calling  its  attention  to  the  infraction  of  the  law  by  the  offending  physi- 
cian, and  recommending  that  appropriate  action  be  taken.  In  case, 
furthermore,  that  the  course  of  the  disease  has  been  found  to  be  unfavor- 
able, the  State  Inspector  of  Health  has  made  every  effort  to  have  the 
case  transferred  to  the  Massachusetts  Charitable  Eye  and  Ear  Infirmary, 
or  some  other  hospital  of  good  reputation*  That  there  has  been  great 
laxity  in  the  past  in  reporting  this  disease  has  been  shown  through  the 
effect  produced  by  several  prosecutions  brought  by  the  Boston  board  of 
health. 

It  is  the  unanimous  opinion  of  all  who  have  been  connected  with  this 
work  —  the  Massachusetts  Commission  for  the  Blind,  the  State  Inspectors 
of  Health,  local  health  officials,  ophthalmologists  and  social  workers  — 
that  even  though  the  number  of  cases  reported  has  been  very  much  in- 
creased because  of  the  active  campaign  which  has  been  waged^  the  per- 
centage of  severe  cases  has  been  very  much  reduced,  and  it  really  seems 
that  it  is  not  too  much  to  hope  that,  with  a  continued  campaign  against 
this  disease,  blindness  from  ophthalmia  neonatorum  may  be,  within  the 
next  decade,  practically  eliminated  from  the  Commonwealth.  Details 
concerning  the  work  of  the  State  Inspectors  of  Health  in  this  department 
will  be  found  in  the  Supplement. 

OUTBBEAKS   OF   INFECTIVE   DISEASES. 

Infantile  Paralysis. 

During  the  year  1911  the  State  Board  of  Health  has  continued  its 
investigation  of  the  disease  known  as  anterior  poliomyelitis  or  infantile 
paralysis,  and  has  been  greatly  assisted  in  this  work  by  the  generous 
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appropriation^  by  the  Legislature  of  1911^  of  $10^000.  The  general  field 
work  has  been  carried  ont  by  Dr.  Philip  A.  E.  Sheppard,  and  several 
special  lines  of  research  have  been  pursued  by  Mr.  Charles  T.  Brues  of 
the  department  of  entomology  in  Harvard  Universityy  who  has  made  a 
general  study  of  insects  as  possible  factors  in  the  transmission  of  the 
disease;  by  Dr.  John  W.  Hammond,  Jr.,  who  has  studied  the  blood 
changes  in  patients  at  different  stages  of  the  affection ;  and  by  Dr.  Ben- 
jamin E.  Wood,  who  made  an  investigation  as  to  the  prognosis  in  the 
disease  as  shown  by  the  outcome  of  the  cases  which  occurred  in  1907. 
The  researches,  furthermore,  of  Drs.  Bosenau,  Sheppard  and  Amoss  as 
to  the  possible  infectiousness  of  the  secretions  of  the  nose  and  mouth 
although  they  have  been  of  a  negative  character  in  their  results,  have 
been  of  great  importance.  A  detailed  report  of  the  various  investigations 
will  be  found  in  a  special  pamphlet. 

The  work  of  the  Board  in  the  investigation  of  this  disease,  as  shown 
by  this  pamphlet,  has  been  of  a  character  to  draw  expressions  of  approval 
from  persons  interested  in  this  disease  in  all  parts  of  the  world.  It  is 
the  purpose  of  the  Board  to  pursue  this  investigation  further  in  1912, 
although  the  exact  lines  of  work  will  be  varied,  undoubtedly,  from  those 
pursued  in  the  past,  and  for  this  purpose  it  is  earnestly  recommended 
that  an  appropriation  be  voted  by  the  Legislature  of  at  least  $5,000. 

Tonsillitis  in  Boston  and  Vicinity. 

A  severe  epidemic  of  tonsillitis  in  Boston  and  vicinity  took  place  in 
the  early  part  of  1911.  This  epidemic  was  definitely  traced  to  the  milk 
of  a  certain  contractor  as  the  original  source  of  the  outbreak.  Details  of 
this  epidemic  will  be  found  in  the  Supplement. 

Typhoid  Fever, 

An  outbreak  of  typhoid  fever  in  the  town  of  Attleborough  was  investi- 
gated by  the  State  Inspector  of  Health  for  that  district.  Dr.  Elliott 
Washburn,  and  the  source  of  this  epidemic  was  very  definitely  traced  to 
a  case  of  typhoid  fever  upon  a  milk  farm.  Details  concerning  this  out- 
break will  be  found  in  the  Supplement. 

Poisoning  by  Insecticides  containing  Compounds  op  Fluorine. 

In  view  of  the  fact  that  a  number  of  cases  of  sickness  and  death  have 
been  reported  as  due  to  the  accidental  ingestion  of  insecticides  containing 
compounds  of  fluorine,  it  is  recommended  that  appropriate  legislation 
be  enacted  looking  to  the  prevention  in  the  future  of  a  recurrence  of  such 
poisoning. 
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Peopeietaky  Medicines. 

Dnring  the  year  5  proprietary  preparations  containiiig  alcohol^  and 
with  no  statement  or  an  incorrect  statement  as  to  the  percentage  of 
alcohol^  were  advertised  as  unsalable  at  retail^  under  the  provisions  of 
chapter  386  of  the  Acts  of  1906,  namely :  — 

Yino  Sangre:  Medicinal  Wine.  S.  S.  Pieree  Company,  importers  and 
grocers,  Boston,  Mass.     (No  statem^t  as  to  presence  of  alcohol.) 

Maedonald's  Astringent  Hair  Tonic  for  Dandruff  and  Hair  Loss.  Mann- 
faetnred  by  Maodonald  Toilet  Specialty  Company,  Detroit,  New  York  and 
Toronto.     (No  statement  of  the  percentage  of  alcohol.) 

Milk  Cordial-Panna  Cream:  A  Health  Tonic.  Prepared  by  Prof.  Antonio 
Alai,  Snterville,  Pa«     (Incorrect  statement  of  the  amount  of  alcohol) 

Thymo-Septol  (a  useful  antiseptic  and  disinfeetant  liquid  for  external 
and  internal  uses).  Manufactured  only  by  McLaughlin  &  Dennison,  pre- 
scription druggists,  417  Main  Street,  Wobum,  Mass.  (No  statement  as  to 
the  presence  of  alcohol.) 

Maltol  (Dr.  HofTs  Favorite  Prescription).  Exclusive  right  to  manufac- 
ture this  preparation  is  controUed  only  by  McLaughlin  ft  Dennison,  pre- 
scription druggists,  417  Main  Street,  Wobum,  Mass.  (No  statement  as  to 
the  presence  of  alcohoL) 

The  following  preparation  was  also  advertised  as  unsalable  at  retail, 
under  the  provisions  of  chapter  386  of  the  acts  of  1906 :  — 

Robbins'  Headache  Powders.  Prepared  by  McLaughlin  ft  Dennison,  417 
Main  Street,  Wobum,  Mass.  (No  statement  as  to  the  presence  of  phenace- 
tine.) 

State  Boabd  of  Examiners  of  Plttmbers. 

At  a  meeting  of  the  State  Board  of  Health,  held  on  July  6,  1911, 
Mr.  James  C.  Coffey  was  reappointed  to  the  State  Board  of  Examiners 
of  Plumbers. 

A  detailed  report  of  the  work  carried  on  by  this  Board  in  1911,  to- 
gether with  the  recommendations  for  legislation  appears  in  the  Supple- 
ment. 

Pood  and  Dbug  Inspection. 

The  number  of  samples  of  foods  and  drugs  collected  and  examined 
during  the  year  ended  Nov.  30,  1911,  was  7,283,  and  the  total  number 
since  the  work  was  begun  in  1883  has  now  reached  305,708. 

During  the  year  161  prosecutions  were  made  in  the  various  courts  of 
the  Commonwealth,  bringing  the  total  number  to  3,990.  The  details  are 
presented  in  the  Supplement. 
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Inspection  of  Liquors. 

The  work  of  the  Board  in  connection  with  the  duties  of  the  office  of 
inspector  and  assayer  of  liquors,  transferred  to  the  Board  in  1902,  is 
reported  upon  in  the  Supplement. 

Inspection  of  Dairies. 

During  the  year  ended  Nov.  30,  1911,  2,069  dairies  were  examined 
by  the  Board's  veterinarian,  and  the  attention  of  737  proprietors  and  of 
boards  of  health  of  cities  and  towns,  wherein  the  dairies  were  situated 
or  the  product  thereof  sold,  was  called  to  a  total  of  2,645  objectionable 
conditions. 

Of  the  total  number  of  dairies  examined,  2,067  were  situated  in  Massa- 
chusetts and  2  in  neighboring  States.  The  details  will  be  found  in  the 
Supplement. 

Eeports  upon  Fatality  of  Certain  Diseases,  Official  Returns  of  Deaths 
in  Cities  and  Large  Towns,  the  Vital  Statistics  of  the  State,  the  Pro- 
duction, Distribution  and  Use  of  Diphtheria  Antitoxin  and  Vaccine,  and 
upon  Bacteriological  Diagnosis  are  presented  in  the  Supplement. 

EouTiNE  Work  of  the  Board. 

Statistical  Table  for  the  Tear  ended  Nov.  30,  1911. 

Whole  number  of  samples  of  food  and  drugs,  examined,      .        .  7,283 

Samples  of  milk  examined  (included  in  the  foregoing),      .        .  4,690 

Number  of  prosecutions  against  offenders  during  the  year,       .  161 

Number  of  convictions  during  the  year, 147 

Amount  of  fines  imposed, $4,015.91 

Number  of  dairies  examined, 2,069 

Number  of  packages  of  antitoxin  of  1,500  units  each  issued  to 

cities  and  towns, 96,522 

Number  of  tubes  of  vaccine  issued  to  cities  and  towns,  .        .        .  65,251 
Number  of  bacterial  cultures  made  for  diagnosis  of  diphtheria 

in  cities  and  towns, 4,368 

Number  of  examinations  made  for  diagnosis  of  tuberculosis,     .  2,383 
Number  of  examinations  of  blood  made  for  diagnosis  of  mala- 
rial infection, 51 

Number  of  examinations  of  blood  made  for  diagnosis  of  typhoid 

fever, 1,015 

Number  of  nitrate  of  silver  solution  outfits  for  use  in  cases  of 

ophthalmia  neonatorum,  issued  to  cities  and  towns,  .        .        .  949 
Number  of  notices  of  cases  of  infectious  diseases  received  and  re- 
corded under  the  provisions  of  chapter  75,  section  52,  Revised 

Laws, 47,308 
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Force  employed  in  the  General  Work  of  the  Board, 

Secretary, 1 

Assistant  to  the  secretary, 1 

Clerks, 5 

Messengers, 2 

Sanitary  inspector  of  dairies, 1 

Health  District  Act:  — 

State  Inspectors  of  Health, 14 

Assistants  to  the  State  Inspectors  of  Health, 3 

Clerks, 3 

Total,  ...;.% 30 

Force  employed  for  food  and  drug  inspection :  — 

Chemists  and  assistants, 4 

Inspectors, 4 

Total, 8 

Force  employed  at  laboratory  (Bussey  Institution) :  — 

Pathologist, 1 

Expert  assistants, 2 

Stable  helpers,  .. 7 

Total, 10 

Under  the  Provisions  of  Sections  112  to  118  of  Chapter  75,  Bevised  Laws. 

Applications  for  advice  from  cities,  towns  and  others:  — 

Relating  to  water  supply, 130 

Relating  to  ice  supply, 6 

Relating  to  sewerage  and  drainage, 21 

Relating  to  pollution  of  streams, 6 

Miscellaneous, 13 

Total 176 

Number  of  samples  of  water,  ice  and  sewage  examined  chemically 

at  the  laboratory.  Room  502,  State  House, 7,238 

Number  of  samples  of  water,  ice  and  sewage  examined  micro- 
scopically at  the  laboratory.  Room  502,  State  House,      .        .  2,641 

Number  of  samples  of  water,  sewage  and  ice  examined  chemically 

and  bacterially  at  the  Lawrence   Experiment   Station,    .        .  2,633 

Number  of  samples  of  water,  sewage,  etc.,  examined  bacterially 
only, 2,622 

Number  of  samples  of  water,  sewage  and  manufactural  wastes 
examined  chemically  only,  .        .        .        .        .        .        .        .  2,664 
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Number  of  samples  of  sand  examined  chemically  and  mechani- 
cally,       

Number  of  samples  of  sand  examined  chemically  only. 
Number  of  samples  of  sand  examined  mechanically  only,     . 
Number  of  samples  of  oysters,  clams  and  quahaugs  examined,    . 
Number  of  samples  of  air  examined  physically  and  bacterially,  . 


33 

68 

44 

93 

228 


Total  number  of  samples  examined, 


18,264 


Force  employed  at  Central  ofSce:  — 

Chief  engineer, 1 

Assistant  engineers, 11 


Stenographers  and  clerks. 
Messenger, 


4 
1 


17 


Force  employed  at  laboratory,  Room  502,  State  House:  — 

Chief  chenust, 

Assistant  chemists, 

Biologist, 

Stenographer  and  clerks, 


1 

7 
1 
2 


11 


Force  employed  at  Lawrence  Experiment  Station:  — 

Assistant  chemists, 2 

Bacteriologists, 2 

Other  assistants  and  laborers, 3 


Total  ordinary  force. 


35 


The  number  of  applications  for  advice  under  the  provisions  of  the  acts 
relating  to  water  supply  and  sewerage,  received  since  July,  1886,  when 
these  acts  first  went  into  operation,  is  as  follows :  — 

1886, 
1887, 
1888, 
1889, 
1890, 
1891, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897, 
1898, 
1899, 79  Total, 


8 

1900, 

22 

1901, 

28 

1902, 

38 

1903, 

23 

1904, 

53 

1905, 

56 

1906, 

51 

1907, 

53 

1908, 

52 

1909, 

65 

1910, 

59 

1911, 

75 

79 

1 

104 
105 
93 
129 
125 
105 
130 
125 
134 
128 
139 
176 

2,155 
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Appropbiations. 

The  appropriations  for  the  year  ended  Nov.  30,  1911,  as  recommended 
by  the  Board  in  the  annual  estimates  made  under  the  provisions  of  chap- 
ter 6,  section  26,  of  the  Revised  Laws,  were  as  follows :  — 

For  the  general  expenses  of  the  Board, $32,605  02^ 

For  the  inspectiou  of  food  and  drugs, 17,500  00 

For  the  production  and  distribution  of  antitoxin  and  vaccine,  .  20,000  00 

For  the  purity  of  inland  waters, 36,000  00 

For  the  examination  of  sewer  outlets  and  Neponset  River,  .  14,000  00 

For  printing  the  annual  report, 5,000  00 

State  Inspectors  of  Health, 34,450  00 

For  the  prevention  of  ophthalmia  neonatprum,  ....  2,500  00 

Total, $162,055  02 

EXPEKDITUBES. 

The  expenditures  under  the  different  appropriations  for  the  year  ended 
Nov.  30, 1911,  were  as  follows:  — 

General  Expenditures. 

Appropriation  (including  appropriation  for  investigation  of  anterior  poli- 
omyelitis, appropriation  for  typhoid  fever,  appropriation  for  slaughtering 
inspection,  and  balance  of  appropriation  for  Sandy  Pond,  Merrimack 
River,  etc.,  brought  over  from  1910),  $32,605.02. 

Salaries, $13,993  10 

Traveling  expenses, 2,601  10 

Stationery,  maps  and  blue  prints, 681  13 

Printing, 2,625  83 

Books,  subscriptions  and  binding, 439  55 

Advertising, 64  89 

Express  charges, 45  93 

Extra  services, 1,416  09 

Messenger, 180  95 

Postage  and  postal  orders, 1,317  90 

Telephone  and  tel^;raph  messages, 503  57 

Typewriting  supplies, 228  25 

Special  investigations, 607  00 

Sundry  o£Bce  supplies, 321  29 

Laboratory  supplies, 307  80 

1  In  this  Mnoont  of  t82.e05.03  ia  indaded  a  balMioe  of  $005.02  on  the  appropriation  for  Siindy  Pond, 
MorruDaek  RiTer,  eto.,  broagbt  over  from  1910. 
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Labor  and  materials, $60  21 

Rent, 25  00 

Miscellaneous, 25  65 

Total, $25,445  24 

Expenditures  for  the  Production  and  Distribution  of  Antitoxin  and  Vaccine 

for  the  Year  ended  Nov.  30,  1911. 

Appropriation, $20,000  00 

Salaries,         .        .        .  • $7,985  29 

Traveling  expenses, 11  26 

Express  charges, 44  71 

Laboratory  supplies, 2,373  01 

Books  and  stationery, 52  28 

Printing, 251  17 

Purchase  of  animals, 1,516  76 

Horse  shoeing, 1  25 

Food  for  animals, 3,026  17 

Rental  of  telephone,  messages  and  postage,      ....  105  20 

Extra  services, 202  84 

Water,  gas,  electric  lighting  and  heating, 411  06 

Labor  and  materials, 223  61 

Ice, 94  81 

R^nt, 2,008  32 

Miscellaneous, 246  40 

Total, $18,554  14 

Expenditures  under  the  Provisions  of  the  Food  and  Drug  Acts  for  the  Year 

ended  Nov.  30,  1911. 

Appropriation, $17,500  00 

Salaries  of  analysts, $6,250  00 

Salaries  of  inspectors, 5,398  22 

Traveling  expenses  and  purchase  of  samples,    ....  3,296  91 

Apparatus  and  chemicals, 1,371  61 

Printing, 89  63 

Services,  cleaning  laboratory, 104  00 

Express  and   telephone, 13  57 

Sundry  laboratory  supplies, 82  40 

Books,  binding  and  stationery, 178  80 

Extra  services, 13  00 

Advertising, 10  50 

Miscellaneous, 7  75 

Total, .  $16,816  39 
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For  carrying  out  the  Provisions  of  the  Act  to  protect  the  Purity  of  Inland 
Waters,  and  to  require  Consultation  with  the  State  Board  of  Health 
regarding  the  Establishment  of  Systems  of  Water  Supply,  Drainage  and 
Sewerage, 

Appropriation  for  the  year  ended  Nov.  30,  1911,  .        .        .  $36,000  00 

Salaries,  including  wages  of  laborers  at  Lawrence  Experiment 

Station, $29,199  02 

Apparatus  and  materials, 1,788  16 

Rent  of  Lawrence  Experiment  Station, 150  00 

Repairs  and  maintenance,  Lawrence  Experiment  Station,  147  48 

Traveling  expenses, 1,758  45 

Express  charges, '     1,687  84 

Books  and  binding, 210  85 

Maps  and  blue  prints, 264  16 

Stationery,  drawing  materials  and  typewriter  supplies,  .  381  17 

Telephone,  telegraph  messages  and  postage,      ....  128  15 

Extra  services  and  labor, 66  42 

Services,  collecting  samples  and  reading  gauges,        ...  27  00 

Miscellaneous, 190  61 

Total,      .        .        .     ' $35,999  31 

For  the  Examination  of  Sewer  Outlets,  under  the  Provisions  of  Section  4, 

Chapter  75  of  the  Revised  Lowe, 

Appropriation  for  the  year  ended  Nov.  30,  1911,  .        .        .  $14,000  00 

Salaries,  including  wages  of  laborers  at  Lawrence  Experiment 

Station, $9,714  07 

Apparatus  and  materials, 1,557  94 

Labor, 75  08 

Traveling  expenses, 1,877  54 

Express  charges, 308  25 

Telephone  and  telegraph  messages  and  postage,  ....  51  50 

Extra  services, 28  31 

Services,  collecting  samples  and  reading  gauges,        ...  89  90 

Books,  maps,  blue  prints  and  binding, 117  07 

Stationery,  drawing  materials  and  typewriter  supplies,  .  Ill  03 

Miscellaneous, 69  09 

Total, $13,999  78 
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Expenses  tinder  the  Provisions  of  the  Act  to  provide  for  the  Establishment 
of  Health  Districts  and  the  Appointment  of  State  Inspectors  of  Health 
(Chapter  537,  Acts  of  1907;  Chapters  405  and  543,  Acts  of  1910;  Chap- 
ters 603  and  709,  Acts  of  1911)  for  the  Yea/r  ended  Nov.  30,  1911. 

Appropriation, $34,450  00 

Salaries  of  State  Inspectors  of  Health, $25,483  33 

Salaries  of  clerical  and  other  assistants, 2,639  00 

Extra  services,  office  work, 36  14 

Extra  services,  State  Inspectors  of  Health,      ....  334  10 

Traveling  expenses, 3,215  78 

Printing, 504  99 

Postage, 528  09 

Typewriting  supplies  and  purchase  of  typewriters,  .                .  221  85 

Books  and  stationery, 226  35 

Laboratory  and  experimental  work, 49  60 

t'elephone  and  telegraph  messages, 191  45 

Office  supplies, 117  10 

Express  charges^ 29  82 

Miscellaneous, 18  39 

Total, $33,595-99 

For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Board  of  Ap* 
proval  of  Sewerage  Works  in  the  Watershed  of  the  Charles  River  Basin 
by  the  City  of  Boston  (Chapter  376  of  the  Acts  of  1908). 

Appropriation  for  the  year  ended  Nov.  30,  1911,  .        .  $1,800  00 

Salaries, $1,775  00 

Stationery  and  drawing  materials, 9  65 

Maps  and  blue  prints, 15  01 

Total, $1,799  66 

For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Supervision  of  the 
Business  of  Plumbing  (Chapter  536  of  the  Acts  of  1909). 

Appropriation  for  the  year  ended  Nov.  30,  1911,  .        .        .       $5,100  00 

Salary,  clerk, $2,000  00 

Wages,  second  and  third  examiners, 675  00 

Traveling  expenses, 513  00 

Express  charges, 29  56 

Printing, 350  33 

Postage, 175  14 
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Books  and  stationery, $32  51 

Office  supplies  and  purchase  of  typewriter,      ....  168  28 

Plumbers'  materials, 39  75 

Cleaning, 21  50 

Extra  services, 875  61 

Miscellaneous, 2  60 

Total, $4,883  28 

For  carrying  <mt  the  Proviaiona  of  the  Act  relative  to  the  Prevention  of 
Ophthalmia  Neonatorum   {Chapter  458  of  the  Acta  of  1910). 

Appropriation  for  the  year  ended  Nov.  30,  1911,  .        .  $2,500  00 


Salaries, $120  00 

Printing, 20  95 

Extra  services, 16  34 

Telephone  and  telegraph  messages, 46  60 

Miscellaneous, 1  00 

Total, $204  89 

HENRY  P.  WALCOTT. 
CLEMENT  P.  COOGAN. 
JOSEPH  A.  PLOUFP. 
JULIAN  A.  MEAD. 
HIRAM  P.  MILLS. 
ROBERT  W.  LOVETT. 
C.  E.  McGILLICUDDY. 
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Water  Supply  and  Sewerage. 


Advice  to  Cities,  Towns  and  Persons. 


ini 


ADVICE  TO  CITIES,  TOWNS  AND  PERSONS. 


Under  the  provisions  of  the  Ee vised  Laws  (chapter  75,  section  117), 
the  State  Board  of  Health  is  required  to 

consnlt  with  and  advise  the  authorities  of  cities  and  towns  and  persons  hav- 
ing, or  about  to  have,  systems  of  water  supply,  drainage  or  sewerage,  as  to 
the  most  appropriate  source  of  water  supply,  and  the  best  method  of  assur- 
ing its  purity  or  as  to  the  best  method  of  disposing  of  their  drainage  or 
sewage  with  reference  to  the  existing  and  future  needs  of  other  cities,  towns 
or  persons  which  may  be  affected  thereby.  It  shall  also  consult  with  and 
advise  persons  engaged  or  intending  to  engage  in  any  manufacturing  or  other 
business  whose  drainage  or  sewage  may  tend  to  pollute  any  inland  water  as 
to  the  best  method  of  preventing  such  pollution,  and  it  may  conduct  experi- 
ments to  determine  the  best  methods  of  the  purification  or  disposal  of  drain- 
age or  sewage.  No  person  shall  be  required  to  bear  the  expense  of  such 
consultation,  advice  or  experiments.  Cities,  towns  and  persons  shall  submit 
to  said  board  for  its  advice  their  proposed  system  of  water  supply  or  of  the 
disposal  of  drainage  or  sewage,  and  all  petitions  to  the  general  court  for 
authority  to  introduce  a  system  of  water  supply,  drainage  or  sewerage  shall 
be  accompanied  by  a  copy  of  the  reconmiendation  and  advice  of  said  board 
thereon. 

During  the  year  1911  the  Board  has  given  its  advice  to  the  following 
cities,  towns  and  persons  who  have  applied  for  such  advice  under  the 
provisions  of  this  act  or  under  special  acts  relating  to  water  supply  and 
sewerage. 

Official  communications  were  made  during  the  year  under  the  provi- 
sions  of  acts  relating  to  water  supply  and  to  sources  of  ice  supply,  as 
follows :  — 

Water  Supply. 


Abington  and  Rockland. 
Acushnet  (wells  at  Long  Plain). 
Agawam. 

Amesbury   (Hamilton  Woolen  Com- 
pany). 
Andover  (spring). 
Ashbumham. 


Ashby  (well  at  Lyman  School). 
Ashby   (Hayward  Spring). 
Athol  (three). 
Attleborough   (R.  Wolfenden  & 

Sons)    (two). 
Auburn  (wells  at  schools). 
Auburn   (wells  in  Pondville)    (two). 
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Barnstable. 

Barre  (Barre  Wool  Combing  Com- 
pany). 

Belehertown  (two). 

Beverly. 

Beverly  (United  Shoe  Machinery 
Company). 

Beverly  (spring). 

Blackstone. 

Boston    (State  Hospital). 

Braintree. 

Bridgewater  (Henry  Perkins  Com- 
pany). 

Chelmsford  (well  in  West  Chebns- 
ford). 

Cheshire. 

Chieopee  (Spalding  Brothers). 

Concord  (spring  at  hospital). 

Cummington. 

Danvers  (spring). 

Dartmouth  (well  in  South  Dart- 
mouth). 

Dighton. 

East  Bridgewater  (well  at  Beaver 
School). 

Easthampton. 

Fairhaven  (wells). 

Fall  River  (two). 

Falmouth  (well  at  Falmouth 
Heights). 

Foxborough  (East  Fozborough 
Water  Supply  District). 

Foxborough  (State  Hospital)  (two). 

Framingham. 

G^eorgetown  (spring). 

Gloucester  (well  in  East  Glouces- 
ter). 

Great  Barrington  ( Housatonic) 
(two). 

Greenfield  (Fire  District  No.  1). 

Groton  (West  Groton  Water  Supply 
District). 

Hardwick. 

Hingham  (spring  in  South  Hing- 
ham). 

Holyoke  (spring). 


Hudson. 

Huntington  (Huntington  Fire  Dis- 
trict). 

Hyde  Park  (two). 

Hyde  Park  (spring  waters). 

Hyde  Park  (the  Stafford  Company). 

Lakeville. 

Lawrence  (Pacific  Mills). 

Littleton. 

Lowell  (four). 

Lynn. 

Lynn  (Lynn  Grease  Extracting  Com- 
pany). 

Lynn  (G.  F.  Ames  &  Co.  Monu- 
mental Works). 

Lynn  (Hilliard  &  Merrill). 

Lynn  (spring). 

Maiden  (Bettinson-Harris  Laundry 
Company). 

Mansfield. 

Marblehead. 

Marshfield  (well  at  Marshfield 
Hills). 

Medford  (Joseph  Woods  &  Son 
Corporation).^ 

Middileborough  (two). 

Milton. 

Milton   (spring). 

Monson  (State  Hospital). 

Monterey. 

Nantucket. 

New  Bedford  (Tuberculosis  Sana- 
torium). 

New  Bedford  (Beacon  Manufactur- 
ing Company). 

Newton  (Saco-Pettee  Company). 

North  Attleborough. 

North  Attleborough  (well). 

Norton. 

Norwood  (two). 

Norwood  (well). 

Palmer  (town  farm). 

Peabody. 

Peabody  (Hunt-Rankin  Leather  Com- 
pany). 

Peabody  (Hill  Top  Spring). 
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Peabody  (Myles  Standish  Spring). 
Plymouth    (Standish  Worsted  Com- 
pany). 
Plymouth  (well  at  Manomet  Bluffs). 
Plymouth  (Summer's  Spring). 
Rockland  and  Abington. 
Rowley  (well). 
Rowley  (well  at  boys'  camp). 
Salem    (two). 

Salem  (well  on  Bakers  Island). 
Sandisfield  (spring  in  Montville). 
Shelbume  Falls  (Fire  District). 
Southbridge  (Glover's  Spring). 
Southbridge  (well). 
South  Hadley  (Fire  District  No.  2). 


Sudbury. 

Taunton. 

Townsend  (two). 

Wakefield. 

Wareham  (Onset)   (two). 

West  Brookfield. 

Weston. 

Weston  (wells). 

Westport    (well    at   Y.    M.    C.    A. 

Camp). 
Wilbraham    (Collins   Manufacturing 

Company). 
Worcester  (five). 
Worthington. 
Wrentham  (well  at  Sheldonville). 


Hanover. 

Manchester. 

Pepperell. 


IcK  Supply. 

Southbridge. 

Stoughton. 

Winchester. 


Official  communications  were  made  during  the  year  under  general  and 
special  acts  relating  to  sewerage  and  sewage  disposal^  as  follows :  — 


Fairhaven. 

Fall  River. 

Foxborough   (State  Hospital). 

Framingham. 

Gardner. 

Hardwick  (Gilbertville). 

Hudson. 

Lancaster  (State  Industrial  School). 

Lexington  (two). 

Marion. 

Monson  (State  Hospital). 

Natick. 


Palmer. 

Palmer  (Three  Rivers). 

Plymouth. 

Southbridge. 

Springfield. 

Stoughton. 

Wareham  (New  Bedford  &  Agawam 
Finishing  Company). 

Weymouth  (laundry  in  South  Wey- 
mouth). 

Wobum  (H.  W.  Clark  Leather  Com- 
pany). 


Beverly  and  Salem. 

Brockton  (Hide-ite  Leather  Com- 
pany)   (two). 

Brockton  (Brockton  Gas  Light 
Company). 

Brockton  (Empire  Laundry  Com- 
pany). 


MiSOELLANEOnS. 

Canton  (Springdale  Finishing  Com- 
pany). 

Cohasset  and  Hull 

East  Bridgewater. 

East  Bridgewater  (Carver  Cotton 
Gin  Company). 

Fitchburg  (Star  Worsted  Company). 
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Hull  and  Cohasaet. 

Leicester. 

Leicester  (Valley  Woolen  Mill). 

Leicester  (George  W.  Olney  Woolen 
Company). 

Leicester  (Chapel  Mills  Manufactur- 
ing Company). 

Lynn. 

Mansfield. 

Norton  (Talbot  Wool  Scouring  Com- 
pany). 

Pittsfield. 

Salem  and  Beverly. 

Stoughton. 


Stoughton  (French  &  Ward). 

Taunton. 

Wareham  (Onset). 

Watertown. 

Wobum. 

Wobum  (Champion  Tanning  Com- 
pany). 

Worcester. 

Worcester  (G.  E.  Duffy  Manufac- 
turing Company). 

Worcester  (Darling  Woolen  Mills 
Company). 

Worcester  (P.  F.  Pfaffman). 


Water  Supply. 

The  following  is  the  substance  of  the  action  of  the  Board  during  the 
year  in  reply  to  applications  for  advice  relative  to  water  supply :  — 

Abington  and  Eookland. 

Jan.  5,  1911. 
To  the  Committee  on  Good  Water  Service  of  the  Commercial  Club  of  BocJcland, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Dec.  29,  1910,  the  following  request  for  information  concerning  the 
water  supply  of  the  towns  of  Abington  and  Eockland :  — 

As  a  committee  of  the  Commercial  Club  of  Rockland,  Mass.,  we  would 
appreciate  any  information  you  could  give  us  regarding  the  safety  of  the 
conditions  at  Big  Sandy  Pond,  in  its  relation  to  Little  Sandy  (Pond)  and 
the  outlying  cranberry  bogs,  summer  residents,  etc.,  as  it  may  act  on  the 
condition  of  the  drinking  water  which  is  used  in  the  towns  of  Rockland  and 
Abington. 


An  examination  of  the  conditions  about  your  sources  of  water  supply 
at  the  present  time  shows  that  there  are  56  cottages  along  the  shores  of 
Sandy  Pond  as  compared  with  37  in  1908  and  20  in  1903.  At  about 
7  of  these  cottages  situated  between  Big  Sandy  and  Furnace  ponds,  the 
sewage  disposal  arrangements  are  so  placed  that  drainage  from  them  is 
probably  in  the  direction  of  Furnace  Pond.  There  are,  however,  several 
other  dwelling  houses  within  the  immediate  watershed  of  Big  Sandy 
Pond,  including  the  Pembroke  Poor  Farm.  About  the  shores  of  Little 
Sandy  Pond,  the  outlet  of  which  flows  to  the  cranberry  bogs  and  thence 
to  Big  Sandy  Pond,  there  are  at  the  present  time  35  cottages  and  a  large 
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picnic  groTind  where  there  were  only  8  cottages' in  1903.  There  is  in 
addition  a  considerable  number  of  permanent  dwelling  houses  on  the 
watershed  of  Little  Sandy  Pond,  drainage  from  which  finds  its  way  to 
the  pond.  A  large  number  of  boats  is  kept  on  each  pond  and  both  are 
used  very  extensively  for  boating  and  fishing. 

In  response  to  a  request  of  the  joint  board  of  water  commissioners  of 
Abington  and  Bockland  in  1908  for  advice  as  to  preserving  the  quality 
of  the  water,  the  Board  advised  as  follows :  — 

In  accordance  with  your  request  of  May  29,  1908,  for  an  examination  of 
the  conditions  about  Great  Sandy  Pond  and  advice  as  to  the  best  plan  of 
protecting  the  purity  of  the  water  supply  taken  therefrom,  the  State  Board 
of  Health  has  caused  the  pond  and  its  tributaries  to  be  examined  by  its 
engineer. 

The  results  of  this  examination  show  that  the  number  of  cottages  about 
Great  and  little  Sandy  ponds  has  nearly  doubled  in  the  last  five  years  and 
that  there  has  been  a  great  increase  in  the  number  of  persons  who  resort 
to  these  ponds  during  the  summer  season. 

In  response  to  an  application  for  advice  as  to  protecting  the  purity  of 
the  water  of  this  source  in  1903  the  Board  stated  that  on  account  of  the 
use  of  the  ponds  as  a  summer  resort  there  would  be  great  and  increasing 
difficulty  in  preventing  the  pollution  of  their  waters,  unless  the  control  of 
the  lands  about  them  should  be  acquired  by  the  towns. 

It  was  evident  that  the  cost  of  acquiring  the  necessary  property  even 
at  that  time  would  be  large,  and  in  view  of  the  circumstances  the  Board 
recommended  an  investigation  to  determine  the  practicabiHty  of  obtaining 
an  adequate  supply  of  water  for  the  towns  from  wells  or  other  suitable 
works  in  the  neighborhood  of  Great  Sandy  Pond.  This  advice  has  not 
been  carried  out,  and  in  the  meantime  the  conditions  affecting  unfavorably 
the  purity  of  the  water  of  the  ponds  have  grown  much  worse. 

It  is  impracticable,  in  the  opinion  of  the  Board,  to  protect  adequately  the 
pxirity  of  the  water  of  Great  Sandy  Pond  unless  much  of  the  property  about 
it  and  about  Little  Sandy  Pond  shall  be  acquired  by  the  towns  and  the  further 
use  of  these  ponds  as  a  summer  resort  prevented.  The  cost  of  acquiring 
the  lands,  buildings  and  other  property  necessary  to  protect  this  water 
supply  adequately  would  now  be  so  great  that  there  is  very  little  doubt  in 
the  opinion  of  the  Board  that  it  would  be  much  less  expensive  to  discon- 
tinue the  further  use  of  water  taken  directly  from  the  pond  and  secure 
water,  if  practicable,  from  the  ground  near  the  pond  by  means  of  wells 
or  other  suitable  works  as  advised  by  the  Board  in  its  communication  of 
April  2,  1903. 

While  an  unsuccessful  attempt  was  made  when  the  works  for  taking 
water  from  Great  Sandy  Pond  was  first  built  to  obtain  water  from  a  filter 
gallery  near  the  present  pumping  station,  it  does  not  appear  that  any 
further  investigation  as  to  the  practicability  of  obtaining  a  ground  water 
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sapply  in  this  r^on  has  ever  been  made,  and  the  Board  again  reconunends 
that  you  make  a  thorough  examination  of  the  region  about  the  pond  to 
determine  definitely  the  practicability  of  obtaining  there  a  ground  water 
supply  suitable  for  the  requirements  of  the  towns.  If  a  ground  water  supply 
can  be  obtained  at  no  great  distance  from  your  present  pumping  station, 
the  cost  of  works  and  of  the  necessary  land  for  adequately  protecting  the 
purity  of  the  supply  will  not  be  great  It  is  important,  however,  that  there 
be  no  unnecessary  delay  in  carrying  out  this  work,  since  the  number  of 
buildings  about  the  pond  is  increasing  rapidly  and  favorable  localities  for 
obtaining  ground  water  are  likely  soon  to  be  occupied. 

In  carrying  out  this  work  it  is  very  important  that  you  secure  the  assist- 
ance of  an  engineer  of  experience  in  the  investigation  of  ground  water  sup- 
plies, and  if  you  decide  to  nuake  the  investigation  advised  the  Board  will, 
upon  application,  give  you  such  assistance  as  it  can  by  making  the  neces- 
sary analyses  of  water  and  will  give  you  further  advice  when  the  results  of 
the  investigation  are  available. 

*  Investigations  as  to  an  additional  water  supply  as  recommended  in  the 
communication  of  the  Board  were  begun  but  were  discontinued  after 
sinking  a  few  wells  before  the  probable  quantity  and  quality  of  the  water 
to  be  obtained  in  this  way  had  been  determined.  There  is  no  doubt  that 
under  the  present  conditions  there  is  serious  danger  that  the  water  supply 
of  the  town  may  at  any  time  be  polluted  in  such  a  way  as  to  cause  sick- 
ness, and  in  the  opinion  of  the  Board  it  would  be  for  the  best  interests 
of  the  towns  concerned  to  take  the  necessary  action  to  provide  a  safe 
public  water  supply. 

Agawam. 

JXJLT  6,  1911. 

To  Messrs.  James  F.  Barsy,  James  H.  Clark  and  Albert  K.  Fxtller,  Commit" 

tee  on  Water  Supply. 

Gentlemen:  —  In  response  to  your  request  for  advice  as  to  the  use 
of  water  for  the  supply  of  Agawam  from  a  deep  tubular  well  at  Feeding 
Hills  temporarily  or  until  such  time  as  water  can  be  obtained  from  the 
city  of  Springfield  or  elsewhere,  the  State  Board  of  Health  has  caused 
the  well  and  its  surroundings  to  be  examined  by  one  of  its  engineers,  and 
samples  of  the  water  to  be  analyzed. 

The  source  from  which  it  is  proposed  to  take  water  for  the  supply  of 
the  town  is  a  tubular  well  located  on  the  premises  of  E.  A.  Kellogg, 
about  half  a  mile  north  of  the  village  of  Feeding  Hills.  The  Board  is 
informed  that  this  well  is  6  inches  in  diameter  and  245  feet  in  depth,  the 
Idwer  200  feet  being  in  rock.  It  also  appears  that  the  well  has  been  in 
use  as  a  source  of  water  supply  for  many  years,  water  being  used  at  the 
present  time  for  the  supply  of  six  or  seven  dwelling  houses,  a  school- 
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house,  library  and  the  town  hall.  Very  little  information  is  available 
as  to  the  yield  of  the  well,  though  it  is  said  that  water  has  been  pumped 
from  it  for  several  hours  at  a  rate  of  a  little  over  40,000  gallons  per  day. 
It  is  understood  that  in  ease  the  quantity  supplied  by  the  well  is  insuffi- 
cient for  the  supply  of  the  town,  another  deep  tubular  well  will  be  sunk 
somewhere  in  its  neighborhood. 

The  results  of  several  analvses  of  samples  of  water  from  the  well  now  in 
use  show  that  it  is  excessively  hard  and  contains  a  much  larger  quantity 
of  iron  than  is  found  in  good  ground  waters.  The  water  is  also  turbid, 
with  some  color,  and  the  results  as  a  whole  indicate  that  if  this  water 
should  be  introduced  for  the  supply  of  Qie  town,  it  would  be  objectionable 
for  most  domestic  purposes  on  account  of  its  excessive  hardness  and  the 
large  quantity  of  iron  which  it  contains.  Experience  has  shown  that 
waters  of  this  character  almost  invariably  deteriorate  greatly  with  con- 
tinued use,  and  it  is  probable  that  Ihis  water  would  deteriorate  materially 
if  the  quantity  of  water  required  for  the  supply  of  Agawam  should  be 
drawn  continuously  from  this  well. 

Moreover,  no  sufficient  test  as  to  the  yield  of  the  well  has  been  made  to 
show  whether  it  would  furnish  enough  water  for  the  requirements  of  the 
town,  and  the  indications  furnished  from  such  information  as  is  now 
available  are  not  favorable  for  obtaining  continuously  from  this  source 
enough  water  for  the  present  needs  of  the  inhabitants  of  Agawam. 

It  might  be  possible,  as  suggested,  to  increase  the  yield  of  the  source 
by  putting  in  another  well  near  the  one  now  in  use,  but  it  is  very  doubtful 
whether  a  material  increase  in  the  supply  could  be  made  in  this  way» 
and  such  a  well  would  cost  a  considerable  stun  of  money. 

The  works  of  the  city  of  Springfield  for  taking  water  from  Little 
Biver  are  now  completed,  and  there  appears  to  be  no  good  reason  why 
that  city  cannot  supply  water  to  the  town  of  Agawam  in  the  very  near 
future,  after  the  Little  Eiver  system  has  been  in  use  long  enough  to  bring 
it  into  good  working  order  and  make  certain  its  continuous  operation; 
and  it  is  also  possible  that  an  adequate  supply  of  excellent  water  will'  be 
obtainable  from  the  town  of  West  Springfield  before  very  long,  since 
preparations  are  now  being  made  for  the  introduction  of  a  more  abun- 
dant supply  in  that  town. 

It  is  also  possible  that  the  town  of  Agawam  can  obtain  a  supply  of 
water  of  good  quality  within  its  own  limits,  though  the  necessary  investi- 
gations to  determine  this  question  have  not  yet  been  undertaken. 

The  arrangement  of  the  pipe  system  of  the  town  will  depend  to  a  con- 
siderable extent  upon  the  source  from  which  the  permanent  future  supply 
is  likely  to  be  taken,  and  it  seems  to  the  Board  very  important,  in  the 
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interest  of  economy  in  constructing  the  works  and  especially  of  eflSciency 
.in  their  operation,  to  select  definitely  the  source  of  supply  in  the  begin- 
ning. 

Considering  the  circumstances,  the  Board  cannot  recommend  the  con- 
struction of  works  for  taking  water  from  the  wells  in  Feeding  Hills,  as 
proposed  in  your  application,  and  the  Board  recommends  that  a  further 
effort  be  made  to  secure  arrangements  by  which  the  town  may  be  supplied 
in  the  near  future  from  the  city  of  Springfield  or  the  town  of  West 
Springfield,  failing  in  which  the  Board  recommends  that  you  make  tests 
in  more  favorable  locations  in  Agawam  for  the  purpose  of  obtaining  a 
ground-water  supply  of  suitable  quality  for  all  requirements. 

If  a  suitable  supply  of  ground  water  can  be  found  within  the  limits  of 
the  town,  it  is  likely  that  the  cost  of  introducing  water  from  such  a 
.source,  even  including  the  cost  of  the  necessary  tests  and  investigations, 
would  be  considerably  less  than  the  cost  of  taking  a  supply  temporarily 
from  the  proposed  wells  at  Feeding  Hills  and  subsequently  in  the  near 
future  abandoning  that  source  when  a  more  favorable  one  becomes 
available. 

ASHBURNHAM. 

Sept.  7,  1911. 

To  the  AsKbumham  Citisens*  Association,  Ashburriham,  Mass.,  Mr.  A.  H.  Skill- 

INGS,  Secretary, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Aug.  26,  1911,  an  application  for  advice  as  to  an  additional  water  supply 
for  Ashbumham,  to  be  taken  from  the  ground  near  Naukeag  Pond,  and 
has  caused  an  examination  to  be  made  of  a  test  well  recently  put  in  near 
the  pond  and  a  sample  of  the  water  from  this  well  to  be  analyzed. 

The  results  of  the  analysis  indicate  that  water  from  the  ground  in  this 
locality  would  be  of  good  quality  for  domestic  purposes.  Regarding  the 
quantity  of  water  obtainable  from  the  ground  at  this  place  by  means  of 
a  well  or  other  works,  it  is  impracticable  to  advise  you  definitely  without 
further  investigation.  The  soil  about  the  well  apparently  consists  largely 
of  porous  gravel,  and  porous  soil  was  encountered  in  sinking  the  test 
well.  In  yiew  of  the  conditions,  the  Board  recommends  that  you  make  a 
further  test  by  sinking  a  well  or  tubular  wells  to  a  depth  of  at  least  four 
feet  below  the  level  of  the  water  in  the  pond,  and  by  pumping  from  the 
well  or  wells  for  a  period  of  several  days  at  a  rate  as  great  as  will  be 
necessary  to  furnish  the  quantity  of  water  required  for  Ashbumham. 
The  Board  will  assist  you  in  these  investigations  by  making  the  necessary 
analyses  of  water  and  will  give  you  further  advice  when  the  results  of 
the  further  tests  suggested  are  available. 
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Athol. 

Jan.  5,  1911. 
To  the  Board  of  Water  Commisnoners  of  the  Town  of  Athol, 

Qentlembn:  —  The  State  Board  of  Health  received  from  you  on 
Dec.  17,  1910,  the  following  application  for  advice  as  to  a  proposed 
additional  water  supply  for  the  tovm  of  Athol:  — 

It  is  proposed  that  the  town  of  Athol  acquire  additional  storage  for  its 
water  supply  and  a  reservoir  site  has  heen  chosen  on  the  Thousand  Acre 
Meadow  Brook. 

The  enclosed  hlue  print  shows  the  Thousand  Acre  Meadow  Brook  and 
watershed.  It  is  proposed  to  erect  a  dam  on  this  hrook  at  a  point  hetween 
where  it  crosses  the  Cobb  Road  and  where  it  crosses  the  South  Royalston 
Boad  on  its  way  to  Millers  River.  A  40-foot  dam  here  would  flow  perhaps 
150  acres,  with  a  watershed  of  over  2  square  miles. 

Habitatiims  on  this  watershed  are  shown  by  dots  and  numbers,  viz.: 
Nos.  2,  3,  4,  5,  6;  7,  8,  9,  10,  11,  13,  14,  15,  16. 

As  you  are  aware,  the  Phillipston  Reservoir  of  the  water  department  is 
at  the  head  of  the  Thousand  Acre  Meadow  Brook. 

This  plan  is  respectfully  submitted  for  your  consideration  and  an  early 
report  would  be  appreciated,  as  conditions  make  it  necessary  for  us  to  act 
at  once  for  the  ecoliomical  .purchase  of  this  land. 

It  does  not  appear  that  surveys  or  investigations  to  determine  definitely 
the  location  of  the  proposed  reservoir  or  to  furnish  information  as  to  the 
probable  cost  of  the  works,  have  yet  been  made.  The  location  of  the  pro- 
posed dam,  as  indicated  to  the  Board,  would  be  about  700  feet  northwest 
of  the  Cobb  Boad,  so  called,  and  judging  from  the  State  map,  the  pro- 
V  posed  reservoir  with  a  dam  of  40  feet  or  thereabout  in  height  might  have 
0  capacity  of  600^000,000  gallons  and  a  drainage  area  of  a  little  over  two 
square  miles. 

Tlie  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engineers 
and  a  sample  of  the  water,  collected  from  the  stream  flowing  through  the 
meadow  and  sent  in  by  your  department,  to  be  analyzed.  The  watershed 
contains  very  few  dwelling  houses  and  only  a  few  of  these  are  so  situated 
*  as  to  be  likely  to  affect  materially  the  quality  of  the  water.  By  purchasing 
the  buildings  from  which  pollution  is  most  likely  to  find  its  way  into  the 
streams,  the  watershed  of  the  proposed  reservoir  would  be  practically  free 
from  serious  danger  of  sewage  pollution. 

At  the  time  of  the  examination  it  was  impracticable  to  obtain  a  sample 
of  water  from  the  stream  flowing  through  the  meadow,  but  a  sample  sent 
in  by  you  subsequently,  collected  from  the  first  considerable  quantity  of 
water  flowing  afler  the  recent  severe  drouth,  had  a  high  color  and  con- 
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tained  a  very  large  quantity  of  organic  matter,  its  condition  evidently 
being  due  to  contact  with  vegetable  matter  in  swamps.  This  sample  may 
not  give  a  fair  indication  of  the  quality  of  the  water  of  this  source,  but 
it  is  evident  that  there  is  a  large  area  of  swamp  at  the  location  of  the 
proposed  reservoir,  and  the  indications  are  that  the  water  is  likely  to  be 
affected  by  high  color  and  an  excessive  quantity  of  organic  matter. 

Judging  from  the  information  thus  far  available,  iiie  cost  of  securing 
water  of  reasonably  satisf a<?tory  quality  from  this  source  by  the  proposed 
plan  would  be  large.  It  is  possible,  however,  that  a  more  favorable  site 
for  a  reservoir  may  be  found  elsewhere  on  the  stream  and  that  water  of 
better  quality  may  be  obtained  at  another  location  at  less  cost  than  at  the 
one  suggested  in  the  plan  presented. 

Considering  the  circumstances,  it  is  impracticable  for  the  Board  to 
advise  you  definitely,  with  the  iAformation  now  available,  whether  or  not 
the  proposed  source  would  be  an  apprc^riate  or  desirable  one  for  the  town 
to  adopt,  and  the  Board  recommends  that  before  deciding  upon  this  souroe 
of  supply  you  cause  an  investigation  to  be  made  with  the  assistance  of 
an  engineer  of  experience  in  such  matters,  to  determine  the  practicability 
and  probable  cost  of  constructing  a  suitable  reservoir  at  the  location  indi- 
cated or  at  any  other  available  location  in  tiiis  valley,  and  that  in  this 
investigation  be  included  a  careful  consideration  of  the  means  necessary 
to  provide  water  of  satisfactory  quality  from  the  proposed  new  source. 
If  it  is  found  practicable  to  build  a  reservoir  of  the  size  indicated  at  or 
in  the  neighborhood  of  the  place  indicated  upon  the  plan  presented,  it 
will  probably  be  desirable  to  discontinue  the  use  of  the  Phillipston  Bes- 
ervoir,  which  is  affected  in  nearly  every  year  by  excessive  growths  of  the 
organism  Anabcena,  and  to  draw  off  the  water  so  as  to  prevent  injury  to 
the  quality  of  the  water  of  the  proposed  new  reservoir  on  the  stream  below. 

The  Board  recommends  also  that  in  your  further  investigations  yon 
consider  other  possible  sources  of  supply,  of  which  there  appear  to  be 
several  in  the  immediate  neighborhood  of  Athol,  among  which  may  be 
found  a  source  which  will  furnish  water  of  better  quality  and  at  less  cost 
than  by  the  plan  now  proposed.  When  the  results  of  further  investiga- 
tions  are  available,  the  Board  will,  if  you  so  request,  give  you  further 
advice  ae  to  increasing  and  improving  the  water  supply  of  the  town. 

You  have  also  requested  verbally  advice  as  to  the  practicability  of  ob- 
taining a  large  additional  supply  of  water  from  the  deep  tubular  well 
now  being  sunk  in  the  valley  below  Phillipston  Reservoir.  Prom  the  in- 
formation presented  to  the  Board,  it  appears  that  this  well  has  now  been 
sunk  to  a  depth  of  about  475  feet,  mostly  through  rock,  and  that  its  yield 
amoxmts  to  slightly  more  than  20,000  gallons  per  day.    Judging  from 
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experience  wifh  nuzaerons  wells  in  similar  locations  in  various  parts  of 
the  State,  it  is  improbable  that  an  adequate  supply  of  good  water  can  be 
obtained  by  sinking  the  well  now  under  construction  to  a  greater  depth 
or  by  sinking  wells  in  rock  here  or  elsewhere  in  this  region.  An  analysis 
of  a  sample  of  water  collected  from  this  well  on  December  28  shows  that, 
while  the  water  is  low  in  organic  matter,  it  is  excessively  hard  and  would 
be  an  undesirable  source  from  which  to  take  water  for  domestic  purposes. 

Jan.  5,  1911. 
To  ilie  Board  of  Water  CommiMionwi  of  the  Town  of  Aiholf  Mass, 

Qentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  approval  of  the  taking  of  water  from  Lake  Ellis,  so  called,  for 
the  supply  of  the  town  of  Athol  in  case  of  emergency,  and  has  caused  the 
lake  and  its  surroundings  to  be  examined  and  a  sample  of  the  water  to  be 
analyzed. 

The  results  of  the  examination  show  that  the  watershed  of  the  lake 
contains  many  dwelling  houses  with  outbuildings,  most  of  which  are 
situated  along  the  shores  of  the  lake  or  near  the  brook  which  feeds  it, 
and  from  some  of  which  polluting  matters  may  find  their  way  into  the 
lake  at  times  of  thaw  or  rain.  The  analysis  of  the  water  of  the  lake 
shows  a  considerable  deterioration  in  its  quality  as  compared  with  an 
analysis  made  at  the  time  when  it  was  proposed  to  use  this  lake  as  an 
emergency  water  supply  for  the  town  two  years  ago. 

As  a  result  of  the  examinations,  the  Board  is  of  the  opinion  that  this 
lake  cannot  be  regarded  as  a  safe  source  of  domestic  water  supply,  and  in 
case  it  becomes  necessary  to  use  water  from  this  source  for  the  supply  of 
the  town  all  of  the  water  used  for  drinking  should  be  boiled. 

July  19,  1911. 
To  the  Board  of  Water  Commissioners  of  the  Town  of  Aihoh 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
June  26,  1911,  an  application  for  advice  as  to  a  proposed  additional 
water  supply,  to  be  taken  from  Thousand  Acre  Meadow  Brook,  the  water 
of  which  it  is  proposed  to  divert  at  a  point  about  2,000  feet  north  of  the 
South  Soyalston  Boad,  and  convey  by  a  pipe  line  to  the  existing  pipe 
line  leading  from  the  Newton  Reservoir  to  the  Summer  Street  and  Low 
Level  reservoirs,  and  thus  supply  the  water  to  the  town.  The  additional 
area  of  watershed  that  will  thus  be  made  available  for  the  water  supply 
of  Athol  will  be  2.59  square  miles  exclusive  of  Phillipston  Reservoir  at 
the  upper  end  of  this  stream,  which  has  a  watershed  of  0.66  of  a  square 
mile. 

It  spears  from  the  investigations  that  have  thus  far  been  made  that 
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it  is  practicable,  by  constructing  a  dam  on  this  brook  at  the  South  Eoyals- 
ton  Road,  and  a  dike  near  this  road  farther  east,  to  form  a  reservoir 
having  a  capacity  of  1,300,000,000  gallons  with  a  dam  18  feet  in  height, 
and  it  is  evident  that  tlie  entire  flow  of  this  watershed  in  periods  of  dry 
years  can  be  made  available  for  the  water  supply  of  Athol. 
Your  plans  for  the  development  of  this  area  are  outlined  as  follows :  — 

Because  of  the  large  area  covered  by  the  reservoir  it  would,  from  a 
financial  standpoint,  for  a  town  the  size  of  Athol,  be  out  of  the  question  to 
strip  it  For  this  reason  our  plans  of  development  are,  to  lay  the  pipe  line 
not  from  this  large  reservoir  but  from  a  small  intake  constructed  at  a  point 
about  2,000  feet  farther  down  the  stream  and  the  construction  of  a  filtra- 
tion bed  in  between.  As  the  water  is  discharged  from  the  larger  reservoir 
it  can  first  be  passed  through  a  fouutain  located  at  a  short  distance  below 
the  toe  of  the  dam,  then  pass  down  the  bed  of  the  brook  where  it  will  aerate 
itself  before  it  passes  through  the  filter  beds  on  its  way  to  the  intake  reser- 
voir. By  this  treatment  any  odor  or  taste  produced  by  organisms  in  the 
larger  reservoir  ought  to  be  eliminated. 

Should,  however,  one  filtration  not  be  sufficient  to  do  this,  double  filtration, 
as  the  plans  show,  can  be  accomplished,  since  the  fall  in  the  brook  between 
the  base  of  the  dam  of  the  larger  reservoir  and  the  surface  of  the  water  in 
the  intlEike  would  be  25  feet. 

You  have  also  submitted  two  plans  showing  the  possible  development 
of  this  source,^ — one,  Plan  A,  a  development  for  present  need§,  which 
provides  for  the  construction  of  a  small  diversion  reservoir,  two  open 
sand  filters  and  an  intake  reservoir,  through  which  the  water  will  be 
delivered  to  the  pipe  line  leading  to  the  town;  and  two.  Plan  B,  showing 
a  larger  diversion  reservoir  and  a  group  of  preliminary  filters  and  subse- 
queiitly  a  receiving  reservoir  and  group  of  secondary  filters,  from  which 
the  water  will  be  discharged  to  the  intake  reservoir. 

It  appears  to  be  practicable  to  carry  out  this  plan  in  parts  as  proposed, 
and  for  the  present  to  construct  only  the  works  provided  for  in  Plan  A, 
since  by  this  plan  it  is  estimated  that  the  capacity  of  the  present  water 
works  can  be  increased  by  about  600,000  gallons  per  day,  —  a  quantity 
which  is  estimated  to  be  about  equivalent  to  the  present  consumption  of 
water  by  the  town. 

The  Board  has  carefully  considered  the  plans  and  information  sub- 
mitted and  the  results  of  analyses  of  the  water  of  Thousand  Acre 
Meadow  Brook,  and  concludes  that  the  plan  of  enlarging  the  water 
supply  of  Athol  by  taking  water  from  that  source  and  supplying  it  to 
the  town  after  filtration  through  intermittent  sand  filters  is  an  appro- 
priate method  of  enlarging  the  water  supply  of  the  town.    The  pk)pula- 
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tion  on  the  watershed  of  Thousand  Acre  Meadow  Brook  is  very  small, 
and  by  the  purchase  of  dwelling  houses,  as  proposed,  it  will  be  practicable 
to  protect  adequately  the  purity  of  this  stream  as  a  source  of  water 
supply.  The  filters  proposed  in  Plan  A  are  of  adequate  size  for  the 
present  requirements,  and  by  their  use  the  water  can  be  greatly  improved 
and  the  color  materially  reduced,  so  that  the  quality  of  this  water  may 
be  made  much  better  than  that  of  the  present  sources.  Whenever  it 
becomes  necessary  in  the  future  to  enlarge  the  supply,  the  works  can  be 
developed  as  suggested  in  Plan  B  and  a  large  additional  supply  obtained, 
which  will  meet  the  requirements  of  the  town  for  a  very  long  time  in  the 
future. 

The  Board,  acting  under  the  provisions  of  chapter  257  of  the  Acts  of 
the  year  1905,  consents  to  and  advises  the  adoption  of  the  plan  presented 
known  as  Plan  A,  which  provides  for  taking  the  water  of  Thousand  Acre 
Meadow  Brook  at  the  South  Boyalston  Boad,  filtering  it  intermittently 
through  sand  filters  having  an  area  of  0.55  of  an  acre,  composed  of  4.5 
feet  in  depth  of  sand  suitable  for  the  purpose,  the  water  subsequently  to 
be  delivered  through  an  intake  reservoir  to  pipes  leading  to  the  town. 
It  will  be  desirable  to  so  arrange  the  pipes  that  water  from  the  filters 
can  be  delivered  directly  into  the  pipe  lines  leading  to  the  town  in  case 
it  is  found  necessary  to  clean  or  repair  the  reservoir  or  for  any  other 
reason  desirable  to  deliver  the  water  directly  to  the  distributing  system. 

The  success  of  the  plan  will  depend  very  largely  upon  the  care  used 
in  the  design  and  construction  of  the  works,  and  the  Board  recommends 
that  they  be  carried  out  under  competent  engineering  supervision. 

Barnstable. 

July  6,  1911. 
To  the  Barruiable  Water  Company,  Barnstable,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  the  consent  of  the  Board  to  the  taking  of  water  for  domestic 
purposes  from  the  ground  on  the  westerly  side  of  Mary  Dunn  Boad,  near 
Upper  Gate  Pond  in  the  easterly  part  of  the  town  of  Barnstable,  and  has 
caused  the  locality  to  be  examined  by  its  engineer  and  samples  of  water 
from  test  wells  in  this  locality  to  be  analyzed. 

It  appears  that  24  wells  have  thus  far  been  driven  in  this  locality,  their 
depths  rangiag  from  25  to  35  feet,  and  that  6  of  these  wells  were  con- 
nected together  and  a  pumping  test  made  by  pumping  from  these  wells 
at  a  rate  of  about  250,000  gallons  per  day  from  June  20  to  23,  inclusive. 
The  results  of  analyses  of  samples  of  water  collected  during  this  test 
show  that  the  water  is  of  excellent  quality  for  the  purposes  of  a  public 
water  supply. 


72  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

The  soil  about  the  wells  is  fayorable  for  the  absorption  of  a  large  por- 
tion of  the  rainfall,  and  the  test  wells  penetrated  a  stratum  of  coarse 
sand,  from  which  water  could  be  drawn  very  freely.  Considering  the 
location  and  the  results  of  the  pumping  test,  it  is  probable  that  an  ample 
quantity  of  water  for  all  requirements  of  Barnstable  can  be  obtained 
from  the  ground  in  the  region  in  which  the  wells  are  located. 

The  Board,  acting  under  the  provisicms  of  chapter  286  of  the  Acts 
of  the  year  1911,  consents  to  the  taking  of  water  from  the  ground  on  the 
westerly  side  of  Mary  Dunn  Boad  near  Upper  Gate  Pond,  and  approves 
the  location  of  the  wells  from  which  the  supply  is  to  be  drawn,  as  shown 
upon  the  plan  filed  with  your  application. 

Belchertowx. 

July  6,  1911. 

To  Mr.  Amasa  M.  Baggs,  representing  Proposed  Incorporators  of  the  Belcher- 

tovm  Water  Company,  Belchcrtown,  Mass. 

Dkar  Sib:  —  The  State  Board  of  Health  has  considered  your  com- 
munication of  June  15,  1911,  relative  to  supplying  water  to  the  main 
portion  of  the  village  of  Belchertown  from  certain  springs  in  the  low 
ground  west  of  the  village,  and  has  caused  the  locality  to  be  examined  by 
one  of  its  engineers  and  samples  of  the  water  from  the  sources  indicated 
to  be  analyzed. 

The  springs  examined  are  located  in  low  ground  on  the  westerly  side 
of  the  road  leading  from  Maple  to  Walnut  Street,  about  1,750  feet  west 
of  Main  Street.  Test  wells  have  been  dug  at  each  of  the  springs  and  a 
sample  of  water  collected  from  each  of  these  has  been  analyzed.  The 
results  show  that  the  waters  of  all  of  the  wells  have  at  some  time  been 
considerably  polluted,  though  subsequently  quite  well  purified  in  their 
passage  through  the  ground  before  entering  the  wells.  The  source  of 
this  pollution  is  probably  the  population  upon  the  hillside  above  the 
wells,  and  in  view  of  the  conditions  found  by  this  examination  it  is  un- 
likely, in  the  opinion  of  the  Board,  that  an  adequate  supply  of  good 
water  can  be  obtained  from  the  springs  indicated  or  from  the  ground 
elsewhere  in  this  locality. 

The  conditions  for  obtaining  water  freely  from  the  ground  are  very 
favorable  at  several  points  in  the  neighborhood  of  the  town,  especially 
in  the  valley  of  Jabish  Brook,  where  it  is  very  probable  that  an  ample 
supply  of  water  of  good  quality  can  be  obtained  at  some  point  very  close 
to  the  village,  yet  so  located  that  it  is  unlikely  to  be  affected  by  drainage 
therefrom  or  by  other  pollution. 

The  Board  recommends  that  tests  be  made  with  a  view  to  obtaining 
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water  from  the  ground  in  the  valley  of  Jabish  Brook,  north  or  east  of  the 
village,  where  the  conditions  appear  to  be  most  favorable  for  obtaining 
a  supply  of  water  from  the  ground  by  means  of  wells  or  other  suitable 
works.  The  Board  will  assist  you  in  these  investigations  by  making  the 
necessary  analyses  of  water  and  will  give  you  further  advice  when  you 
have  the  results  of  further  investigations  to  present. 

Dec.  7,  1911. 
To  Mr.  A.  M.  Bagos,  Belchertown,  Maaa. 

Dear  Sib:  —  In  response  to  your  request  for  an  examination  of  the 
water  of  certain  test  wells  in  the  valley  of  Jabish  Brook  northeast  of 
the  village  of  Belchertown,  and  advice  as  to  the  use  of  water  from  that 
locality  for  the  supply  of  the  village,  the  Board  has  caused  the  wells  and 
their  surroundings  to  be  examined  by  one  of  its  engineers,  and  samples 
of  their  waters  to  be  analyzed. 

The  water  of  test  well  No.  1,  located  about  150  feet  southwest  of  the 
brook  and  250  feet  southeast  of  the  highway  leading  from  Belchertown 
to  Enfield,  was  found  to  be  affected  somewhat  by  pollution,  probably 
derived  from  the  buildings  and  heavily  fertilized  lands  in  the  neighbor- 
liood  of  the  well.  The  water  of  well  No.  2,  located  about  600  feet  farther 
down  the  valley  of  the  brook,  southeast  of  well  No.  1,  was  found  to  be 
of  very  much  better  quality. 

It  appears  from  the  information  furnished  the  Board  that  both  wells 
penetrated  porous  soil,  from  which  water  could  be  drawn  very  freely.  In 
view  of  the  results  thus  far  obtained,  the  indications  appear  to  be  favor- 
able for  obtaining  a  water  of  good  quality  and  in  considerable  quantity 
from  the  ground  in  the  valley  of  Jabish  Brook  between  well  No.  2  and 
the  millpond  below  it. 

The  Board  recommends  as  the  next  step  in  your  investigations  that  you 
aink  additional  wells  between  well  No.  2  and  the  millpond  below  it,  and 
tiiat  you  connect  several  of  these  wells  together  and  pump  from  them  for 
a  period  of  several  days  at  a  rate  as  great  as  would  be  necessary  for  the 
Tequirements  of  the  district  which  it  is  proposed  to  supply.  The  Board 
will  assist  you  in  the  further  investigations,  if  you  so  request,  by  making 
the  necessary  analyses  of  water  and  will  give  you  further  advice  when 
you  have  the  results  of  further  tests  to  present. 

Beveklt. 

Oct.  5,  1911. 
To  the  Board  of  Water  Commi8Sio%ers,  Beverly,  Maes. 

Gbntlemen  :  —  In  respcmse  to  your  request  for  an  examination  of  the 
water  supplied  to  Beverly  from  Wenham  Lake,  and  advice  as  to  the 
cause  of  the  objectionable  odor  complained  of  by  water  takers  at  the 
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present  time,  the  Board  has  caused  the  lake  to  be  examined  and  samples 
of  the  water  to  be  analyzed. 

The  results  of  the  examination  show  that  the  water  of  the  lake  contains 
at  the  present  time  large  numbers  of  the  organism  Andbcena,  which  is  a 
common  cause  of  objectionable  tastes  and  odors  in  the  waters  of  ponds 
and  reservoirs  at  this  season  of  the  year.  While  the  presence  of  this 
organism  in  large  numbers  makes  the  water  very  objectionable,  the  use 
of  the  water  under  these  conditions  is  not  known  to  be  injurious  to  health.' 
The  organism  flourishes  usually  in  the  late  summer  and  early  fall,  chiefly 
in  the  months  of  August  and  September,  and  it  is  likely  to  disappear  from, 
the  water  of  the  lake  within  a  short  time.  Experience  at  other  places 
indicates  that  less  complaint  is  likely  to  occur  if  the  flushing  of  the  pipes 
is  omitted  until  the  organism  has  disappeared  from  the  waters  of  the 
lake. 

Blackstone. 

June  28,  1911. 

To  the  Water  Supply  Committee  of  the  Town  of  BlacTcstone,  Messrs.  John  P.' 
MsANET,  Andkew  N.  Maxon  and  Olney  A.  Pickering. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
June  16,  1911,  the  following  application  relative  to  a  proposed  watei^ 
supply  for  the  town  of  Blackstone:  — 

In  behalf  of  Andrew  N.  Maxon,  Olney  A.  Pickering  and  John  F.  Meaney^ 
water  supply  committee  for  the  town  of  Blackstone,  appointed  under  au- 
thority of  a  vote,  a  copy  of  which  has  been  filed  with  your  Honorable  Board, 
I  would  ask  the  opinion  of  your  Board  upon  the  sources  of  water  supply 
and  quality  of  the  water  to  be  furnished  by  the  city  of  Woonsocket,  R.  I., 
under  authority  of  chapter  604  of  the  Acts  of  1910. 

The  application  is  accompanied  by  copies  of  votes  of  the  town  of 
March  20,  1909,  and  Sept.  24, 1910,  which  were  respectively  as  follows :  — 

Voted,  That  a  committee  of  three  be  appointed  by  the  Moderator  to  con- 
fer with  the  water  commission  of  Woonsocket,  R.  I.,  with  the  view  of 
securing  legislation  to  allow  the  furnishing  of  water  for  domestic  or  other 
purposes  to  the  inhabitants  of  the  town. 

Voted,  That  Andrew  N.  Maxon,  Olney  A.  Pickering  and  John  F.  Meaney^ 
water  supply  committee,  and  the  board  of  selectmen  acting  jointly,  are  hereby 
authorized  and  empowered  to  contract  with  the  city  of  Woonsocket  or  its 
legal  representatives  for  the  installation  and  maintenance  of  hydrants  for 
protection  against  fire,  not  to  exceed  ten  in  number,  upon  public  highways 
in  Precinct  1,  at  a  cost  not  exceeding  $30  per  hydrant  per  year,  and  for  a 
term  not  exceeding  ten  years.  Said  hydrants  shall  be  located  at  points  upon 
said  highways  to  be  fixed  upon  by  said  joint  committee.  , 
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The  Board  has  also  received  the  following  communication  from  the 
Woonsocket  Water  Department,  under  date  of  May  9,  1911 :  — 

Negotiations  are  in  progress  between  this  department  and  officials  of  the 
town  of  Blackstone,  Mass.,  for  the  eztcDsion  of  our  water  system  into  that 
town  to  furnish  fire  and  domestic  water  service.  Legislation  for  the  exten- 
sion petitioned  for  was  passed  last  June,  chapter  604  of  Acts  of  1910. 

Section  2  of  this  act  concludes  as  follows : 

Provided  further,  that  no  sotiree  of  water  supply  for  domestic  purposes  shall 
be  acquired  or  used  under  this  act  without  the  consent  and  approval  of  the  state 
board  of  health. 

It  seems  advisable  before  negotiations  proceed  further  that  it  be  ascer- 
tained if  the  Massachusetts  Board  will  sanction  our  water  supply.  I  will 
be  glad  to  co-operate  with  you  in  this  matter,  and  if  you  will  advise  me  as 
soon  as  convenieut  what  you  require  of  this  Department  I  will  be  greatly 
obliged. 

The  Board  has  caused  the  sources  of  water  supply  of  the  city  of  Woon- 
socket to  be  examined  by  one  of  its  engineers  and  samples  of  the  water 
to  be  analyzed,  and  has  considered  the  information  that  has  been  fur-, 
nished  as  to  the  conditions  affecting  this  water  supply.  The  results  of 
the  examination  show  that  the  water  is  highly  colored  and  contains  much 
organic  matter,  due  probably  to  contact  with  vegetable  matter  in  swamps 
on  the  watershed  -  and  in  the  bottoms  of  the  reservoirs  from  which 
the  supply  is  drawn.  It  appears  that  the  water  is  also  at  times  affected 
by  a  noticeable  taste  and  odor,  due  probably  to  microscopic  growths.  The 
watersheds  of  the  reservoirs,  however,  contain  but  little  population,  and 
these  sources  are  not  at  the  present  time  exposed  to  serious  danger  of 
pollution  by  sewage,  which  might  affect  their  safety  for  drinking.  It  is 
also  probable  that  the  quantity  of  water  which  these  sources  will  yield 
will  be  sufficient  for  the  supply  of  Blackstone  in  addition  to  Woonsocket, 
even  in  dry  seasons,  for  several  years  in  the  future. 

It  is  probable  that  an  ample  supply  of  ground  water  of  good  quality 
can  be  obtained  for  the  supply  of  the  town  of  Blackstone  within  its  own 
limits,  and  the  cost  of  a  supply  obtained  in  this  way  might  be  no  greater 
on  the  whole  than  the  cost  of  a  water  supply  from  Woonsocket  More- 
over, such  a  water  supply  would  be  far  more  satisfactory  in  quality  than 
water  from  any  surface  source,  and  the  Board  believes  it  would  be  for 
the  best  interests  of  the  town  to  secure  a  supply  of  ground  water  from 
some  point  within  its  own  limits  for  its  permanent  use. 

Under  present  conditions  it  is  important  that  a  domestic  water  supply 
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shall  be  provided  for  Blackstone  village  as  80<hl  as  practicable^  and  since 
a  supply  can  be  secured  without  delay  from  the  Woonsocket  water  works, 
the  Board  consents  to  and  approves  the  taking  of  water  from  that  source. 

BosTOX  (State  Hospital). 

Junk  12,  1911. 

To  the  Boston  State  Hotpitail,  Hskbt  P.   Frost,   M.D.,  Superintendent,  Dor- 
chester Center,  Mass, 

Gentlemen:  —  In  accordance  with  your  request  of  May  11,  1911, 
for  an  examination  of  the  water  of  a  well  at  the  Psychopathic  Hoapital 
now  imder  construction  on  Fenwood  Soad  near  Vila  Street,  and  advice 
as  to  its  suitability  for  drinking,  cooking,  washing  and  use  in  boilers, 
the  Board  has  caused  the  well  and  its  surroundings  to  be  examined  and 
a  sample  of  the  water  to  be  analyzed. 

The  results  show  that  the  water  is  excessively  hard  and  contains  a 
greater  quantit}'  of  organic  matter  than  is  found  in  good  well  waters. 
It  is  not  suitable  for  use  for  drinking  or  cooking  and  would  probably  be 
objectionable  for  use  in  boilers.  The  quantity  of  iron  in  the  water  at  the 
present  time  is  not  excessive,  and  it  may  be  unobjectionable  for  use  in 
cooling  and  for  washing  and  ftushing.  It  is  possible,  however,  that  the 
quantity  of  iron  will  increase  with  use  and  if  so,  the  water  would  be 
likely  to  stain  bowls  and  other  surfaces  with  which  it  comes  continually 
in  contact.  A  considerable  change  might  occur  in  the  quality  of  this 
water  after  a  large  quantity  had  been  drawn  continuously  from  the  well, 
and  if  you  conclude  to  test  the  quality  further  by  pumping  from  tiie  well 
or  using  it  continuously  for  a  time,  the  Board  will,  upon  request,  make 
a  further  analysis  and  give  you  further  advice  as  to  the  quality  of  the 
water. 

Braintree. 

July  19,  1911. 
To  the  Committee  on  Water  Supply  of  the  Tovm  of  Braintree, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
June  19,  1911,  a  communication  stating  that  your  committee  is  con- 
sidering certain  plans  relative  to  the  water  supply  of  the  town  of  Brain- 
tree, concerning  which  you  request  the  advice  of  the  Board.  The  plans 
are  the  following :  — 

No.  1.  The  continued  use  of  the  present  systems;  %,e.,  filter  gallery  and 
tubular  wells  at  Little  Pond  and  the  waters  of  Great  Pond. 

No.  2.  A  system  of  tubular  or  of  artesian  wells  to  help  out  the  above 
systems. 
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No.  3.  Raising  the  water  level  of  Great  Pond  and  using  that  supply  alone, 
or  in  connection  with  the  existing  systems. 

No.  4.  <l!arrying  the  waters  of  Great  Pond  to  Little  Pond  by  a  gravity 
conduit,  and  using  the  waters  of  the  two  ponds  and  possibly  that  of  Farm 
River,  —  the  entire  pumping  being  done  at  Little  Pond. 

No.  5.  Joining  the  metropolitan  water  system. 

You  also  refer  to  the  advice  of  the  Board  relative  to  the  water  supply 
of  the  town,  dated  May  7,  1903,  and  the  report  of  the  town's  engineer 
at  that  time,  filed  in  this  office,  as  the  data  on  which  your  committee  has 
begun  its  investigations.  Ton  have  also  obtained  from  the  Metropolitan 
Water  Board  an  estimate  of  the  cost  of  entering  the  Metropolitan  Water 
District  and  the  oost  of  obtaining  a  supply  from  that  source. 

The  Board  has  caused  your  present  sources  of  supply  to  be  examined 
by  one  of  its  engineers,  And  has  considered  the  information  available  and 
the  results  of  chemical  analyses  of  the  water  of  your  present  sources  of 
supply  since  the  previous  examination  in  1903. 

It  appears  that  at  the  present  time  your  water  supply  is  taken  from 
the  filter  gallery  and  wells  near  Little  Pond,  supplemented  witti  water 
drawn  from  Great  Pond.  Calculations  of  the  probable  yield  of  Little 
Pond,  including  the  filter  gallery  and  wells  in  its  neighborhood,  indicate 
that  it  is  probably  capable  of  yielding  about  400,000  gallons  per  day  in 
a  series  of  very  dry  years,  but  its  yield  would  be  reduced  if  sewers  should 
be  built  to  serve  the  populated  portions  of  this  watershed. 

Great  Pond  is  used  jointly  hy  Randolph,  Holbrook  and  Braintree,  and 
the  three  towns  apparently  have  rights  to  equal  shares  of  its  waters.  Its 
yield  in  a  series  of  very  dry  years  probably  does  not  much  exceed 
2,100,000  gallons  per  day,  and  the  quantity  available  for  Braintree,  when 
Randolph  and  Holbrook  are  using  the  amounts  to  which  fhey  are  en- 
titled, would  be  about  700,000  gallons  per  day.  In  this  case  also  the 
yield  would  probably  be  reduced  if  sewers  should  be  constructed  to  re- 
move sewage  from  the  populated  portions  of  the  watershed. 

Used  together,  the  capacity  of  your  present  sources  is  probably  about 
1,100,000  gallons  per  day,  though  a  greater  quantity  will  be  available 
until  Randolph  and  Holbrook  use  their  full  rights  to  the  waters  of  Great 
Pond. 

The  quantity  of  water  used  by  the  town  in  the  year  1910,  according 
to  the  pumping  records,  amoimted  to  an  average  of  653,000  gallons  per 
day  or  81  gallons  per  inhabitant.  There  have  been  some  very  remarkable 
fluctuations  in  the  quantity  of  water  used  in  Braintree  within  the  past 
few  years,  the  quantity  used  in  1908,  for  example,  apparently  amounting 
to  only  424,000  gallons  per  day  and  the  quantity  used  in  1909  to 
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493,000  gallons  per  day.  The  cause  of  the  marked  increase  in  the  nse 
of  water  in  1910  has  not  been  investigated,  though  evidently  a  very  large 
quantity  of  water  is  used  from  the  public  supply  for  mechanical  and 
manufacturing  purposes.  The  town  is  growing  rapidly,  and  on  account 
of  its  nearness  to  Boston  is  likely  to  continue  to  increase  rapidly  in 
population  in  the  future ;  and  in  view  of  the  fact  that  the  town  as  yet  has 
no  sewers,  it  is  likely  that  when  a  system  of  sewerage  is  provided,  the 
quantity  of  water  used  will  exceed  the  amount  now  required.  Neverthe- 
less it  is  likely  that  the  present  sources  of  supply  will  be  adequate  for 
the  requirements  of  the  town  for  the  next  ten  years  at  least  and  possibly 
for  a  considerably  longer  time. 

The  population  on  the  watershed  of  Little  Pond  has  increased  con- 
siderably in  recent  years,  and  now  amounts  to  about  650  persons,  or  over 
1,200  per  square  mile,  and  as  no  sewers  have  been  constructed,  all  of 
the  sewage  and  drainage  from  this  population  is  disposed  of  within  the 
watershed.  Analyses  of  the  water  of  Little  Pond  show  a  considerable 
deterioration  in  its  quality  since  the  examinations  in  the  years  1902  and 
1903  on  which  the  previous  advice  of  the  Board  was  based.  There  is 
no  reason  to  expect  improvement  in  the  future,  but  on  the  contrary  con- 
tinued deterioration  until  sewers  have  been  provided  for  the  removal  of 
sewage  from  the  watershed,  especially  from  the  heighborhood  of  the 
filter  gallery  and,  wells. 

The  watershed  of  Great  Pond  contained  when  examined  in  1902  a 
population  of  about  580,  or  about  170  persons  per  square  mile.  A  recent 
examination  indicates  that  this  population  has  now  increased  to  as  much 
as  1,500,  or  over  430  to  the  square  mile.  Li  this  case  also  no  sewers  h^ve 
been  provided  for  removing  the  pollution  from  the  tributaries  of  this 
water  supply,  and  all  sewage  is  disposed  of  within  the  watershed.  The 
analyses  of  the  water  give  marked  evidence  of  the  increase  in  population 
on  the  Great  Pond  watershed. 

It  appears  to  the  Board  essential  that,  if  the  use  of  the  present  sources 
of  supply  of  the  town  of  Braintree  is  to  be  continued,  some  provision 
be  made  in  the  near  future  either  for  the  removal  of  sewage  from  the 
watersheds  of  the  sources  of  supply  or  for  the  purification  of  the  water 
efficiently  by  filtration,  so  as  to  prevent  danger  of  injury  to  health  from 
its  continued  use. 

As  to  other  possible  methods  of  obtaining  a  water  supply  you  mention 
the  use  of  Farm  Eiver,  —  known,  also,  as  Blue  Hill  River, —  taking 
the  water  at  the  point  at  which  the  stream  would  be  crossed  by  the  pro- 
posed conduit  between  Great  and  Little  ponds,  the  possibility  of  securing 
water  from  the  ground  by  means  of  tubular  wells,  and  the  taking  of  a 
supply  of  water  from  the  Metropolitan  Water  District. 
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The  watershed  of  Farm  Eiver  includes  a  very  large  parf  of  the  Blue 
Hill  Beservation  of  the  metropolitan  parks  district,  which  is  set  apart 
to  be  kept  for  the  free  use  of  the  public.  This  reservation  is  already  a 
resort  of  great  numbers  of  people  during  a  large  part  of  the  year,  and 
these  areas  are  likely  to  be  visited  by  increasing  nimabers  in  the  future. 
Under  the  circumstances  it  is  not  advisable,  in  the  opinion  of  the  Board, 
for  the  town  of  Braintree  to  use  Farm  River  as  a  source  of  public  water 
supply  unless  the  whole  supply  be  filtered.  If  the  plan  of  filtering  the 
entire  supply  should  be  adopted  the  use  of  Farm  Eiver  would  increase 
very  materially  the  quantity  of  water  available  for  the  supply  of  the  town. 

Regarding  the  possibiliiy  of  obtaining  a  groimd-water  supply,  it  ap- 
pears that  practically  all  of  the  yield  of  the  Little  Pond  watershed  is 
now  obtained  from  the  ground  through  the  filter  gallery  and  the  tubular 
wells  in  its  neighborhood,  and  no  material  increase  in  the  yield  of  the 
Little  Pond  watershed  could  be  effected  by  additional  wells  within  its 
limits.  In  some  places  in  the  neighborhood  of  Great  Pond  the  conditions 
appear  to  be  favorable,  so  far  as  can  be  judged  from  surface  indications, 
for  obtaining  water  freely  from  the  ground,  and  it  is  possible  that  fhe 
town  could  take  the  water  to  which  it  is  entitled  from  Great  Pond  by 
means  of  wells,  filter  galleries  or  ottier  suitable  works  rather  than  direct 
from  the  pond.  While  no  enlargement  of  the  quantity  of  water  available 
for  the  town  could  be  obtained  in  that  way,  a  water  of  much  more  satis- 
factory quality  would  be  secured  if  the  water  should  be  taken  from  the 
ground  instead  of  directly  from  the  pond.  Further  tests  would  be  neces- 
sary, however,  to  determine  the  practicability  of  securing  an  adequate 
water  supply  by  such  a  plan. 

Very  little  information  is  available  as  to  the  practicability  of  obtaining 
a  ground-water  supply  adequate  for  the  requirements  of  Braintree  at 
other  points  within  the  limits  of  the  town.  There  are  areas  in  the  south- 
easterly part  of  the  town  which  appear  to^be  composed  of  porous  soil, 
but  owing  to  the  presence  of  population  or  for  other  reasons  it  does 
not  seem  desirable  to  attempt  to  take  water  from  the  ground  in  that 
region.  In  the  southerly  part  of  the  town  and  in  adjacent  parts  of  Ran- 
dolph there  is  a  large  area  in  the  valley  of  the  Monatiquot  River,  in  which 
a  supply  of  groimd  water  might  be  obtained,  though  the  conditions  do 
not  appear  to  be  as  favorable,  so  far  as  can  be  judged  from  surface  indi- 
cations, as  they  are  in  the  district  farther  to  the  east. 

The  only  way  in  which  the  practicability  of  obtaining  a  groimd-water 
supply  can  be  definitely  determined  will  be  by  making  tests  by  means  of 
tubular  wells  in  the  more  favorable  localities  and  obtaining  the  necessary 
information  as  to  the  character  of  the  soil  and  quality  of  the  water 
obtainable  in  these  districts. 


80  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

There  is  no  doubt  that  an  adequate  supply  of  excellent  water  can  be 
obtained  by  the  town  from  the  Metropolitan  Water  District.  The  cost 
of  such  a  supply  can  be  determined  very  closely,  and  your  committee  is 
already  informed  as  to  the  probable  cost  of  a  supply  from  that  source. 

From  the  information  at  hand  it  appears  to  the  Board  that  it  is  prac- 
ticable to  obtain  an  adequate  quantity  of  water  from  your  present  sources 
of  supply  to  last  the  town  for  several  years  in  the  future,  —  probably  at 
least  ten  years  and  perhaps  for  a  considerably  longer  time.  It  is  possible 
to  protect  the  supply  from  Great  Pond  adequately,  for  some  time  in  the 
future  at  least,  by  providing  sewers  to  remove  the  sewage  from  the  more 
thickly  settled  areas  and  maintaining  thorough  inspection.  It  is  not 
probable,  however,  that  the  use  of  the  present  filter  gallery  and  weUs 
near  Little  Pond  can  be  continued  with  safety  la  the  present  location. 
Possibly  by  putting  in  sewers  to  remove  the  sewage  from  the  peculated 
areas  in  this  watershed,  moving  the  filter  gallery  and  wells  to  the  opposite 
side  of  the  pond  away  from  dwellings  and  their  8ewa:s,  and  keeping  the 
pond  nearly  full  at  all  times,  a  good  water  could  be  obtahied  and  the 
quality  of  the  water  of  the  sources  restored  to  the  best  conditions  that 
have  obtained  in  the  past.  Information  is  lacking  to  show  whether  the 
conditionfi  are  such  that  it  would  be  practicable  to  locate  the  filter  gaUeiy 
at  the  opposite  side  of  the  pond  in  soil  favorable  to  its  successful  operation. 

Water  of  very  good  quality  could  be  obtained  by  filtering  efficiently 
the  water  of  the  present  sources,  supplemented  if  desired  with  water 
takai  from  Farm  Kiver,  or  by  joining  the  Metropolitan  Water  District, 
and  a  good  ground-water  suj^ly  would  be  better  than  any  of  the  others, 
especially  on  account  of  its  low  temperature  in  summer,  if  such  a  supply 
coul^i  be  obtained. 

Conclusions  as  to  the  more  desirable  course  for  the  town  of  Braintree 
to  follow  under  the  circumstances  will  depend  very  largely  upon  the  cost 
of  the  various  plans.  The  estimates  should  include  a  careful  examination 
of  the  condition  of  your  present  works,  especially  the  pumping  machinery, 
buildings  and  appurtenances,  and  the  cost  of  enlarging  and  maintaining 
them  to  meet  the  needs  of  the  town  until  the  use  of  water  shall  equal 
the  capacity  of  the  present  works.  If  it  is  decided  to  investigate  the 
feasibility  of  obtaining  a  ground-water  supply,  tests  should  be  made  in 
the  more  favorable  localities  sufficient  to  determine  the  practicability 
and  probable  cost  of  supplying  the  town  by  this  method,  and  the  Board 
would  add  that  the  present  is  an  exceptionally  favorable  time  for  such 
work. 

Considering  the  circumstances,  the  Board  recommends  that  you  have 
estimates  of  the  cost  of  the  various  plans  which  were  made  several  years 
ago  revised  and  brought  up  to  date  by  your  engineer,  so  that  a  direct 
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comparison  may  be  made  with  the  present  estimated  cost  of  obtaining 
a  supply  from  the  Metropolitan  system.  If  your  committee  desires  to 
determine  the  question  of  the  advisability  of  obtaining  a  ground-water 
supply  for  the  use  of  the  town^  the  necessary  tests  should  be  begun  as 
soon  as  practicable  in  order  to  take  advantage  of  the  present  favorable 
conditions.  Wlien  the  results  of  these  estimates  and  investigations  are 
available,  it  will  be  practicable  to  determine  more  definitely  whether  it 
will  be  for  the  best  interests  of  the  town  to  continue  to  use  the  present 
sources  of  supply,  or  to  secure  a  supply  wholly  or  in  part  from  the  ground, 
or  to  discontinue  the  use  of  the  present  sources  and  take  water  from  the 
Metropolitan  Water  District;  and  if  you  will  submit  the  results  of  the 
estimates  and  investigations  the  Board  will  advise  you  as  to  the  most 
appropriate  plan  for  the  town  to  adopt. 

Cheshire. 

July  6,  1911. 
To  the  Cheshire  Water  Cempani^,  Cheehire,  Mast, 

Gentlemen  :  —  Attention  has  been  called  to  the  conditions  affecting 
the  purity  of  the  water  of  Thunder  Brook,  from  which  the  supply  of 
Cheshire  is  taken  in  part,  and  the  Board  has  recently  caused  the  source 
to  be  examined  by  one  of  its  engineers  and  by  the  State  Inspector  of 
Health  of  this  district. 

The  results  of  the  examination  show  that  the  watershed  contains  about 
eleven  dwelling  houses,  most  of  which  are  so  located  that  their  drainage 
probably  has  little  unfavorable  effect  upon  the  quality  of  the  water.  One 
of  the  houses,  however,  is  located  within  about  150  feet  of  one  of  the 
feeders  of  the  brook,  on  land  which  slopes  very  abruptly  from  the  house  to 
the  stream,  so  that  at  times  of  rain  and  when  the  ground  is  frozen,  waste 
matters  from  the  dwelling  and  outhouBes  apparently  find  tiieir  way  to  the 
brook.  At  another  group  of  buildings  the  sink  drainage  finds  its  way 
into  the  small  stream  flowing  from  a  spring  and  is  carried  to  one  of  the 
feeders  of  the  reservoir.  Drainage  from  a  third  house  also  apparently 
reaches  at  times  to  the  road  along  the  northerly  bank  of  the  brook  and 
may  thence  be  carried  into  the  brook  at  times  of  rain.  There  is  also 
considerable  travel  over  the  road  which  passes  near  the  brook  above  the 
reservoir,  wash  from  which  enters  the  reservoir  freely. 

Under  these  conditions  the  brook  cannot  be  regarded  as  a  safe  source 
from  which  to  take  water  for  domestic  purposes,  and  tiie  Board  recom- 
mends  that  the  use  of  the  source  be  discontinued  until  measures  shall  be 
taken  which  will  prevent  danger  of  pollution  of  the  water  from  the  build- 
ings  on  the  watershed. 
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Chicopeb  (Spalding  Bros.). 

Mabch  2,  1911. 
To  iJie  Board  of  Health  of  the  City  of  Chicopee, 

Gentlemen  :  —  In  response  to  your  request  for  an  examination  of  the 
water  used  at  the  Spalding  Bros.'  factory  in  Chicopee  and  advice  as  to  its 
quality,  the  State  Board  of  Health  has  caused  the  sources  of  supply 
used'  at  the  factory  to  be  examined  and  samples  of  the  water  to  be  analyzed. 

It  appears  from  the  information  presented  to  the  Board  that  the  factory 
is  supplied  chiefly  from  a  tubular  well  about  207  feet  in  depth,  located 
near  the  easterly  end  of  the  factory,  between  the  canal  and  the  Chicopee 
Biver,  and  that  a  small  quantity  of  water  is  occasionally  drawn  from  the 
public  water  system  of  the  city  of  Chicopee.  It  appears  further  that  the 
water  drawn  from  the  well  is  pumped  to  a  storage  tank  on  the  roof  of 
the  main  building  and  from  thence  is  supplied  to  the  factory  and  used 
both  for  drinking  and  in  the  manufacturing  processes.  After  being  used 
in  manufacturing  a  part  of  the  water  is  discharged  into  a  small  tank, 
whence  it  flows  through  a  drain  to  the  river,  while  the  remainder  is  re- 
turned to  another  tank  and  thence  pumped  back  with  the  well  water  to 
the  supply  tank  on  the  roof  of  the  building. 

A  sample  of  water  taken  from  the  tubular  well  does  not  show  any 
marked  traces  of  pollution,  though  containing  a  slightly  greater  quantity 
of  organic  matter  than  is  found  in  good  well  waters,  but  the  water  is  very 
hard,  and  this  well  is  not  a  desirable  source  of  drinking  water  supply. 
A  sample  of  water  from  the  cistern  into  which  the  water  is  drawn  after 
being  used  in  manufacturing  processes,  to  be  again  pumped  into  the  main 
supply  tank  on  the  roof  of  the  factory,  was  found  upon  analysis  to  contain 
more  than  three  times  the  quantity  of  organic  matter  found  in  the  water 
as  drawn  directly  from  the  well,  and  this  water  also  contained  an  exces- 
sive quantity  of  iron,  giving  it  a  slight  turbidity  and  color,  and  causing 
the  precipitation  of  a  considerable  quantity  of  iron.  An  analysis  of  a 
sample  of  water  from  the  main  tank  on  the  building  shows  that  it  is 
a  mixture  made  up  in  large  part  of  water  that  has  been  returned  to  the 
tank  after  use  in  manufacturing  processes,  and  that  it  contains  a  much 
greater  quantity  of  organic  matter  and  iron  than  is  found  in  the  water 
as  originally  drawn  from  the  well. 

In  the  opinion  of  the  Board,  the  return  of  the  water  used  for  manu- 
facturing into  the  water  tanks  through  which  water  is  supplied  for  drink- 
ing in  this  factory  is  very  objectionable  and  should  be  prevented  at  once. 
The  tubular  well  water,  while  not  apparently  polluted,  is  objectionably 
hard,  and  this  water  should  not  be  supplied  to  the  operatives  for  drinking. 
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Drinking  water  should  be  taken  only  from  the  pipes  of  the  city  water 
supply  system. 

There  is  danger,  nnder  the  present  arrangement,  that  if  water  is  taken 
for  drinking  from  the  city  water  mains  within  the  factory,  it  may  be  con- 
taminated when  the  fire  pumps  are  in  operation  either  for  a  fire  or  for 
testing  the  apparatus;  and  the  Board  recommends  that  the  connection 
for  drinking  water  be  made  outside  the  factory  or  at  such  a  point  that 
there  will  be  no  possible  danger  that  the  water  may  be  affected  by  water 
drawn  from  the  canal  or  the  river. 

CUMMINGTON. 

Aug.  3,  1911. 

To  MessTB.  A.  V.  Sttvens  and  L.  W.  PsmNGniL,  Committee  on  Water  Supply, 

Cwnmington,  Mass, 

Gentlemen:  —  In  response  to  your  request  of  July  10,  1911,  for 
advice  as  to  a  water  supply  for  the  village  of  Cummington,  to  be  taken 
either  from  Mill  Brook,  Meadow  Brook  or  Warner  Brook,  the  State 
Board  of  Health  has  caused  the  sources  indicated  and  other  localities  in 
the  neighborhood  of  the  village  to  be  examined  by  one  of  its  engineers 
and  samples  of  the  waters  of  the^e  brooks  to  be  analyzed. 

Mill  Brook  drains  a  very  large  area,  containing  the  village  of  Plain- 
field  and  many  farm  houses,  and  on  account  of  the  danger  of  pollution 
from  dwelling  houses  on  its  watershed,  this  brook  would  not  be  a  safe 
source  from  which  to  take  water  for  domestic  purposes. 

Meadow  Brook,  though  it  has  a  smaller  watershed,  is  open  to  the  same 
objection,  —  that  it  is  exposed  to  serious  danger  of  pollution  from 
dwelling  houses  on  its  watershed. 

Warner  Brook  drains  a  watershed  of  about  0.25  of  a  square  mile, 
judging  from  the  State  map,  within  the  limits  of  which  there  is  one 
dwelling  house,  and  the  danger  of  pollution  of  the  water  could  easily 
be  prevented.  At  the  time  the  examination  was  made,  however,  there 
was  very  little  water  flowing  in  the  brook,  and  in  order  to  secure  an 
adequate  supply  of  water  for  the  village  from  this  source,  it  would  be 
necessary  to  construct  a  storage  reservoir  of  considerable  size.  The  water 
of  this  brook  would  probably  be  of  good  quality,  though  the  ground  in 
the  neighborhood  of  the  brook  is  somewhat  swampy,  and  the  water  of 
the  reservoir  would  be  likely  to  be  affected  at  times  by  a  noticeable  taste 
and  odor. 

An  examination  of  other  localities  in  the  neighborhood  of  the  town 
shows  that  it  may  be  practicable  to  obtain  a  supply  of  water  from  the 
ground  in  the  neighborhood  of  Meadow  Brook  at  a  sufficient  elevation 
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above  the  village  to  fumifih  suitable  presBure  for  all  purposes.  The  con- 
ditions also  appear  to  be  favorable,  judging  from  surface  indications^  for 
obtaining  a  sufficient  supply  of  water  of  good  quality  from  the  ground 
in  the  neighborhood  of  the  river  southeast  of  the  village. 

A  good  ground-water  supply  would  be  much  more  desirable  than  a 
supply  taken  from  surface  sources^  on  account  of  its  low  temperature  in 
summer  and  its  freedom  from  color,  taste  and  odor.  The  information 
now  available  to  the  Board  is  not  sufficient  to  make  it  practicable  to 
advise  you  definitely  as  to  which  of  the  sources  mentioned  seems  likely 
to  be  the  most  appropriate  for  the  village,  and  the  Board  advises  a  further 
investigation,  with  the  assistance  of  an  engineer  of  experience  in  water 
works  construction,  to  determine  the  practicability  of  obtaining  a  supply 
of  ground  water  from  either  of  the  sources  indicated  and  the  probable 
cost  of  such  a  supply,  as  compared  with  the  cost  of  works  for  obtaining 
a  sufficient  quantify  of  water  for  the  village  f r<mi  Warner  Brook.  When 
you  have  the  results  of  further  investigations  to  present,  the  Board  will, 
if  3^u  so  request,  give  you  further  advice  as  to  a  water  supply  for  the 
village. 

DiGHTON. 

June  1,  1911. 

To  the  Cofwmittee  on  Water  Supply  of  the  Town  of  Dighton,  Mr.  A.  Ellebt 

Bbiggb,  Chairman. 

Gentlemen:  —  The  State  Board  of  Health  received  from  vou  on 
May  8,  1911,  an  application  for  advice  as  to  a  proposed  water  supply 
for  the  town  of  Dighton,  in  which  you  mention  three  possible  sources: 
&e  first,  a  large  well  at  the  east  base  of  Bichmond  Hill  on  land  of 
William  P.  Eddy ;  the  second,  certain  springs  at  the  north  base  of  Rich- 
mond  Hill;  and  the  third,  a  supply  of  ground  water  from  the  valley  of 
Pine  Swamp,  so  called,  northwest  of  the  village ;  and  in  response  to  this 
application  the  Board  has  caused  the  locality  to  be  examined  by  its 
engineer. 

The  well  near  the  eastern  base  of  Richmond  Hill  is  located  between 
the  highway  bordering  the  west  bank  of  the  Taunton  River  and  the  New 
York,  New  Haven  &  Hartford  Railroad.  West  of  the  railroad  the  hill 
rises  abruptly  and  consists  in  this  region  largely  of  ledge,  of  which  there 
is  an  extensive  outcrop  along  the  railroad.  If  any  great  quantit}'  of 
water  should  be  obtained  irom  this  well,  it  would  have  to  come  from  the 
land  bordering  the  river  and  probably  largely  by  filtration  from  the 
river  itself.  There  is  a  considerable  population  in  this  neighborhood 
which  would  be  likely  to  affect  unfavorably  the  quality  of  the  water  of 
the  well,  and  water  filtering  from  the  Taunton  River  would  be  likely  to 
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be  affected  by  salt  water.  There  is  no  probability  that  water  of  good 
quality  in  sxi£Scient  quantity  for  ]^he  supply  of  Dighton  could  be  obtained 
from  this  well. 

The  second  sonrce  mentioned^  the  springs  near  the  northerly  base  of 
Eichmond  Hill  along  the  southerly  side  of  the  valley  of  Muddy  Cove 
Brook^  would  be  likely  to  furnish  water  of  good  quality,  but  it  is  very 
doubtful  whether  enough  water  could  be  obtained  in  this  region  for  the 
requirements  of  Dighton  after  water  has  come  into  general  use.  It  is 
possible  that  water  could  be  obtained  in  considerable  quantity  from  the 
ground  on  the  northerly  side  of  this  valley  farther  up-stream,  but  a 
further  investigation  would  be  necessary  to  determine  whether  a  suitable 
supply  of  water  for  the  town  could  be  obtained  in  this  valley. 

In  the  valley  of  Pine  Swamp  Brook  —  the  third  souree  mentioned  — 
there  is  a  large  area  of  porous  soil  along  the  southerly  side  of  the  stream, 
which  slopes  rapidly  to  the  valley  of  the  brook  and  apparently  yields  a 
considerable  quantity  of  ground  water  which  flows  from  the  base  of  the 
highlands  in  the  form  of  springs.  The  conditions  here  appear  to  be 
favorable  for  obtaining  an  adequate  quantity  of  water  for  the  require- 
ments of  Dighton  and  it  is  likely  that  water  obtained  in  this  valley  would 
be  of  good  quality. 

As  a  result  of  the  examination  thus  far  made  the  Board  recommends 
that  Tou  cause  tests  to  be  made  along  the  southerly  side  of  Pine  Swamp 
Brook,  near  the  base  of  the  ridge  bordering  this  valley,  to  determine  the 
feasibility  of  obtaining  a  supply  of  water  for  Dighton  in  tiiis  locality. 
In  case  the  results  should  prove  unsatisfactory,  it  will  be  advisable  to 
make  tests  in  the  valley  of  Muddy  Cove  Brook,  about  a  mile  above  the 
village.  The  Board  will  assist  you  in  further  investigations  by  making 
the  necessary  analyses  of  water  and  will,  upon  request,  give  you  further 
advice  in  the  matter  when  you  have  the  results  of  further  tests  to  present. 

Babthampton. 

Oct.  5,  1911. 
To  the  Board  of  Water  Commissionera,  Easthampion,  Mass, 

Gentlemen:  —  In  response  to  your  request  of  Sept.  7,  1911,  for 
advice  as  to  the  diversion  of  the  water  from  above  the  reservoir  on  Mt, 
Tom  into  the  reservoir,  to  be  used  in  connection  with  water  of  the  tubular 
wells,  the  Board  has  caused  the  reservoir  to  be  examined  and  a  sample 
of  the  water  from  a  drain  pipe  draiuing  the  ground  about  it  to  be 
analyzed.  It  appears  that  it  is  proposed  to  construct  a  dam  on  the 
easterly  side  of  the  reservoir,  seal  up  a  drain  pipe  which  now  drains 
water  from  the  ground  about  it  and  divert  the  water  into  the  reservoir. 
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The  results  of  the  analysis  show  that  the  water  flowing  in  the  drain 
pipe  at  this  time  was  of  good  quality,  but  the  quantity  flowing  was  very 
small,  and  it  is  impracticable  to  determine  from  this  examination  what 
the  probable  quality  of  the  water  entering  the  reservoir  from  the  land 
about  it  would  be  if  the  changes  proposed  were  made. 

It  is  advisable  to  have  the  cause  of  the  leakage  in  the  reservoir  care-^ 
fully  investigated  by  an  engineer  familiar  with  the  construction  of  such 
works,  to  determine  the  best  plan  of  preventing  the  serious  loss  of  water 
by  leakage,  and  such  advice  should  be  secured  before  any  work  is  begun 
upon  the  improvement  of  the  reservoir.  If,  after  such  an  investigation, 
it  is  foimd  practicable  or  desirable  to  admit  ground  water  from  the 
vicinity  into  the  reservoir,  the  Board  will  make  a  further  examination 
and  advise  you  concerning  it,  if  you  so  request.  It  is  not  advisable,  in 
the  opinion  of  the  Board,-  under  existing  conditions,  to  admit  into  the 
reservoir  any  water  draining  from  the  groimd  about  it  which  might  in- 
clude under  some  conditions  surface  water  from  the  mountain  side. 

Pairhaven  (Wells). 

Mabch  2, 1911. 
To  the  Board  of  Health,  Fairhaven,  Mass, 

Gentlemen  :  —  In  response  to  your  communication  of  Jan.  26,  1911, 
a  further  examination  has  been  made  of  the  well  at  109  Spring  Street,. 
Pairhaven,  and  another  sample  of  the  water  analyzed.  The  results  con- 
firm the  previous  analysis  and  show  that  the  water  of  this  well  is  grossly 
polluted  and  unfit  for  use. 

The  Board  has  also  examined  certain  other  wells  in  the  vicinity,  a& 
follows:  the  well  of  Adolph  Gubellini,  6  Delano  Street;  a  well  at  26 
Town  Lane;  the  well  of  Manuel  Silva,  Town  Lane;  a  well  at  113  Spring 
Street  and  another  at  115  Spring  Street.  All  of  these  wells  are  very 
badly  polluted  and  their  further  use  should  be  prevented. 

It  is  doubtful  whether  water  of  suitable  quality  for  drinking  can  be 
obtained  from  the  ground  in  the  neighborhood  of  these  houses;  but  the 
public  water  supply  is  not  far  away,  and  for  the  protection  of  the  public 
health  a  supply  of  good  water  should  be  provided  in  this  locality. 

Pall  Eiver. 

Masch  2,  1911. 

To  the  "Reservoir  Commission  of  the  City  of  Fall  Biver,  Mr.  PHnjp  D.  Bobdxn,. 

ClerJc. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
?Tov.  18,  1910,  an  application  requesting  its  approval  of  a  proposed  plan 
for  protecting  the  purity  of  the  water  of  North  Watuppa  Pond,  the 
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water  supply  of  the  city  of  Pall  Eiver,  as  outlined  in  a  report  by  your 
engineer,  Arthur  T.  SafiEord,  C.E.,  submitted  with  your  application. 
Your  engineer  has  also  submitted  further  plans  showing  in  greater  detail 
the  works  recommended.  * 

The  plan  proposed  is  in  brief  the  construction  of  an  open  channel  or 
conduit  along  the  westerly  shore  of  North  Watuppa  Pond  from  Terry 
Brook  at  Meridian  Street,  in  order  to  intercept  the  entire  flow  of  water 
from  Terry,  Highland  and  Cress  brook  watersheds,  and  from  the  popu- 
lated portions  of  the  watershed  south  of  the  latter  stream,  and  to  dis- 
charge these  waters  into  the  South  Pond  near  the  Narrows.  In  connec- 
tion with  this  plan  it  is  proposed  to  construct  a  dam  and  create  a  reservoir 
on  Highland  Brook  at  Meridian  Street,  in  order  to  store  the  flood  waters 
in  times  of  freshets  and  equalize  the  flow  in  the  conduit;  and  it  is  pro- 
posed to  create  another  small  reservoir  on  Terry  Brook  for  a  similar 
purpose.  The  plan  also  provides  for  the  diversion  of  certain  small  water- 
sheds on  the  easterly  side  of  North  Watuppa  Pond. 

The  total  area  of  watershed  on  the  westerly  side  of  the  pond  that  will 
be  diverted  under  this  plan  will  be  2.32  square  miles,  or  27  per  cent, 
of  the  land  surface  within  the  present  watershed  of  the  pond.  This  area 
contains  at  present  a  population  of  about  2,700,  or  about  nine-tenths  of 
the  total  poulation  now  living  within  the  watershed  of  North  Watuppa 
Pond.  Of  the  above  number,  about  1,000,  or  a  little  over  one-ihird, 
are  connected  with  sewers  discharging  outside  the  watershed.  At  present 
the  pond  is  polluted  by  the  drainage  from  these  densely  populated  areas, 
including  two  large  cemeteries  located  in  this  region. 

In  addition  to  the  construction  of  a  conduit  and  diversion  of  the 
populated  areas  on  the  west  side  of  the  pond,  it  is  proposed  to  divert 
into  the  South  Pond  the  waters  of  the  two  small  streams  known  respec- 
tively as  North  and  South  Nat  brooks,  the  watersheds  of  which  lie  near 
the  New  Bedford  highway  on  the  east  side  of  the  pond.  These  water- 
sheds, which  have  an  aggregate  area  of  0.37  of  a  square  mile,  or  about 
4  per  cent,  of  the  total  land  surface  area  within  the  watershed  of  the 
pond,  contain  a  comparatively  small  population,  but  they  include  some 
objectionable  sources  of  pollution,  and  it  is  deemed  less  expensive  to 
divert  their  waters  than  to  incur  the  expense  of  purchasing  the  lands 
from  which  the  brooks  are  now  polluted  and  the  further  expense  of  ade- 
quate future  protection  from  these  areas. 

By  the  diversion  of  the  water  from  the  areas  described,  on  the  west  side 
of  the  pond,  and  the  small  areas  on  the  east  side,  it  is  estimated  that  the 
yield  of  the  pond  will  be  reduced  to  between  7,500,000  and  8,000,000 
gallons  per  day;  but  it  is  suggested  that  by  holding  the  pond  at  a  level 
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of  1  foot  higher  than  at  present,  its  yield  in  very  dry  seasons  will  be 
equal  to  9,000,000  gallons  per  day,  —  a  quantily  about  60  per  cent, 
in  excess  of  the  average  amount  supplied  to  the  city  in  the  last  two  years. 
For  the  future  supply  of  the  city,  when  a  larger- quantity  of  water  be- 
comes necessary  than  can  be  obtained  from  the  North  Pond,  several 
plans  have  been  considered,  and  it  is  found  to  be  practicable  to  increase 
greatly  the  yield  of  North  Watuppa  Pond  by  diverting  into  it  the  waters 
from  streams  in  adjacent  watersheds  to  the  east,  either  by  gravity,  as  is 
possible  in  one  or  two  cases,  or  by  pxmiping. 

The  Board  has  caused  North  Watuppa  Pond  and  its  surroundings  to 
be  examined,  and  has  considered  your  application  and  the  report  and 
plans  presented.  From  the  report  it  appears  that  several  possible  plans 
for  protecting  the  purity  of  the  water  supply  from  North  Watuppa  Pond 
have  been  very  thoroughly  investigated,  including  a  plan  for  removing 
all  of  the  sewage  from  the  areas  at  present  occupied  by  buildings,  and 
the  purchase  of  the  remaining  lands;  a  plan  for  filtering  the  waters  of 
the  polluted  areas  before  discharge  into  the  pond;  and  a  plan  for  the 
filtration  of  the  entire  water  supply  of  the  city,  allowing  the  flow  of  the 
polluted  watersheds  to  enter  the  pond  as  at  present. 

After  a  thorough  study  of  all  the  available  schemes  and  the  prepara- 
tion of  plans  of  the  necessary  works  in  each  case  for  the  purpose  of 
making  reliable  estimates  of  cost,  the  plan  presented  is  deemed  the  most 
desirable  and  is  found  to  be  much  more  economical  than  any  of  the 
others.  There  is  no  doubt  that  the  cost  of  the  purchase  and  removal 
of  all  sources  of  pollution  on  the  watersheds  of  Cress,  Highland  and 
Terry  brooks  and  the  adjacent  populated  areas  would  be  excessive,  and 
the  diversion  of  the  water  of  these  polluted  areas  is  the  most  eflfective 
plan  of  preventing  the  pollution  of  North  Watuppa  Pond ;  and  the  plan 
presented  for  the  approval  of  the  Board  appears  to  be  well  adapted  for 
this  purpose. 

It  is  of  course  impracticable  to  determine  with  certainty  the  maximum 
flow  that  may  be  expected  from  these  areas  at  times  of  freshet,  but 
by  providing  the  reservoirs  proposed  on  Terry  and  Highland  brooks, 
the  capacity  of  the  diversion  works  is  likely  to  be  sufficient  for  the  storage 
and  removal  of  the  greatest  freshets,  provided  the  level  of  the  South 
Pond  remains  about  as  now  maintained.  The  proposed  storage  reservoirs 
will  not  require  any  great  amount  of  preparation  for  the  purpose,  since 
it  is  unlikely  that  their  use  will  be  required  for  more  than  a  few  days  at 
very  infrequent  intervals.  They  can  probably  best  be  maintained  as 
meadows,  free  from  bushes,  but  they  should  be  thoroughly  ditched,  so 
that  they  will  drain  quickly  after  use.  It  is  probable  that  as  the  popula- 
tion increases  on  the  areas  diverted,  the  freshet  flows  will  increase,  and 
it  may  be  found  desirable  to  make  further  provision  for  the  diversion 
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of  the  water  of  these  areas  at  some  future  time.  It  is  desirable  in  any 
case  that  careful  records  be  kept  of  the  flow  in  the  channel,  so  that 
further  provision  may  be  made  for  the  removal  of  freshet  flows  if  the 
dbservatioDs  indicate  that  further  provision  is  necessary. 

The  diversion  of  the  flow  of  the  water  of  North  and  South  Nat  brooks 
on  the  easterly  side  of  the  pond  appears  to  be  the  best  plan  of  preventing 
the  pollution  of  the  pond  from  these  watersheds.  It  is  possible  that  the 
pollution  of  the  pood  from  the  buildings  and  dwellings  within  these 
watersheds  could  be  prevented  for  the  present  by  the  enforcement  of 
sanitary  rules,  and  the  lands  eventually  purchased,  so  that  pollution 
might  be  prevented  without  diverting  the  water;  but,  considering  the 
location  of  these  areas,  the  plan  of  diverting  the  water  appears  to  be 
the  best  practicable  method  of  preventing  further  danger  of  the  pollu- 
tion of  the  pond  in  this  region. 

The  chief  disadvantage  of  the  plan  presented  for  protecting  the  purity 
of  the  water  of  North  Watuppa  Pond  is  the  loss  of  water  by  the  diversion 
of  the  flow  from  the  polluted  watersheds.  It  is  probable,  however,  judg- 
ing from  the  results  of  the  investigations  presented,  that  an  ample  supply 
of  water  to  supplement  the  yield  of  North  Watuppa  Pond  can  be  ob- 
tained from  the  sparsely  populated  watersheds  adjacent  to  its  watershed 
on  the  east,  whenever  a  supplem^itary  supply  shall  be  required. 

The  Board  approves  the  plan  presented  of  diverting  the  waters  of 
Terry,  Highland  and  Cress  brooks  and  the  portion  of  the  watershed 
of  North  Watuppa  Pond  south  of  the  latter  stream,  by  a  conduit  con- 
structed along  the  westerly  shore  of  the  pond,  as  proposed,  and  dis- 
charging into  South  Watuppa  Pond,  including  the  storage  reservoirs 
forming  a  part  of  this  plan;  also  the  plan  of  diverting  the  waters  of 
North  and  South  Nat  brooks,  from  a  small  reservoir  to  be  formed  north 
of  the  New  Bedford  highway,  through  a  pipe  line  into  ihe  South  Pond. 

When  the  plan  proposed  has  been  carried  out,  the  city  through  its 

extensive  purchases  of  land  about  the  pond  will  control  a  very  large 

portion  (apparently  about  72  per  cent.)  of  the  watershed  that  will  still 

remain  tributary  to  North  Watuppa  Pond.    While  the  population  upon 

the  areas  not  controlled  by  the  city  is  comparatively  small,  and  by  proper 

inspection  serious  danger  of  the  pollution  of  the  pond  from  these  areas 

can  be  prevented,  probably  for  many  years,  it  appears  to  the  Board  very 

desirable  that  ultimately  control  of  the  entire  watershed  be  secured  by 

the  city. 

July  6,  1911. 

To  the  Watuppa  Water  Board,  FaU  JSiver,  Mau,,  Mr.  Jaueb  J.  Kirbt,  Clerh, 

Gentlemen  :  —  In  response  to  your  request  of  June  8,  1911,  stating 
that  complaints  have  been  made  by  several  consumers  of  the  fishy  taste 
of  the  water,  especially  in  the  high  levels  of  the  city,  the  Board  has 
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caused  the  water  of  the  lake  and  water  drawn  from  faucets  in  various 
parts  of  the  city  to  be  examined. 

At  the  time  this  examination  was  made  very  few  organisms  of  any 
kind  were  found  in  the  water  of  the  lake,  and  no  organisms  of  the  kinds 
which  niost  conmionly  cause  objectionable  tastes  and  odors  in  the  waters 
of  public  water  supplies.  Inquiry  at  a  number  of  the  houses  from  which 
complaints  have  been  received  showed  that  in  all  cases  the  cause  of  com- 
plaint was  apparently  the  turbid  and  muddy  condition  of  the  water,  but 
nothing  of  importance  was  found  in  the  samples  collected  at  these  places. 

It  appears  that  water  is  drawn  from  the  mains  to  fill  street-sprinkling 
cars,  and  the  suggestion  of  your  superintendent  that  the  sudden  drafts 
of  large  quantities  of  water  from  the  pipes  in  this  way  may  cause  a  stir* 
ring  up  of  sediment  in  the  pipes,  very  probably  explains  the  conditions 
which  have  led  to  these  complaints.  If,  upon  further  investigation,  it 
is  found  that  the  cause  of  the  difficulty  is  the  one  suggested,  it  is  prob- 
able that  it  can  be  obviated  either  by  filling  the  cars  from  a  larger  main 
or  by  using  a  storage  tank  of  suitable  size  in  connection  therewith. 

FoxBOROUQH  (East  Foxborouqh  Watbb  Supply  District). 

Oct.  5,  1911. 

To  the  Board  of  Water  Commissioners  of  the  East  Foxborough  Water  Supply 
District,  Foxborough,  Mass,,  Mr.  Chaeubs  E.  Ma&tis,  Water  Commissioner 
and  Clerk, 

Gentlemen:  —  The  State  Board  of  Health  has  considered  the  plan 
of  supplying  water  for  domestic  and  other  purposes  to  the  East  Foxbor- 
ough Water  Supply  District  from  the  water  supply  system  of  the  Fox- 
borough Water  Supply  District,  as  requested  in  your  application  of  Sept. 
28,  1911,  and  has  caused  the  sources  of  supply  of  the  Foxborough  Water 
Supply  District  to  be  examined  by  one  of  its  engineers. 

The  results  of  the  examination  show  that  the  water  of  the  wells  from 
which  the  Foxborough  Water  Supply  District  has  been  supplied  during 
the  past  twenty  years  is  of  very  good  quality  for  the  purposes  of  a  public 
water  supply,  and  the  yield  of  the  wells  appears  to  be  ample  for  all 
requirements,  including  the  additional  quantity  of  water  that  will  be 
necessary  for  the  supply  of  the  Bast  Foxborough  Water  Supply  District 

In  the  opinion  of  the  Board,  the  plan  is  an  appropriate  one  for  pro- 
viding a  water  supply  for  the  East  Foxborough  Water  Supply  District, 
and  the  Board  approves  the  source  of  supply  and  the  location  of  the 
wells  from  which  it  is  to  be  obtained,  as  required  by  the  provisions  of 
chapter  245  of  the  Acts  of  the  year  1911. 
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FoxBOROUQH  (State  Hospital). 

Fi£b.  2,  1911. 
To  the  Board  of  Trustees  of  the  Foxborough  State  Hospital, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Dec.  7,  1910,  an  application  for  its  advice  as  to  the  use  of  water  from 
certain  springs  situated,  respectively,  near  the  State  road  and  near  Fond 
Street  in  the  town  of  Norfolk,  as  sources  of  water  supply  for  the  pro- 
posed institution  to  be  constructed  in  that  localiiy,  which,  it  is  expected, 
will  eventually  contain  about  1,000  inmates;  and  in  response  to  this 
application  the  Board  has  caused  the  locality  to  be  examined  by  one  of 
its  engineers  and  samples  of  tile  water  of  the  springs  to  be  analyzed. 

The  results  of  the  analyses  indicate  that  these  waters  are  naturally 
of  very  good  quality  for  domestic  purposes.  Neither  source  is  likely, 
under  present  conditions,  to  yield  enough  water  for  the  requirements 
of  the  proposed  institution,  but  there  is  little  doubt  that  by  deepening 
the  springs  or  providing  a  system  of  tubular  wells  or  other  suitable  col- 
lecting works  in  their  neighborhood,  an  adequate  quantity  of  water  for 
all  requirements  can  be  obtained  at  either  location.  The  best  plan  of 
developing  a  water  supply  for  the  institution  will  probably  be  to  take 
water  from  a  system  of  tubular  wells  located  on  the  upland  near  the  edge 
of  the  low  ground,  either  in  the  neighborhood  of  the  Fales  Spring  or 
near  the  Whiting  Spring,  and,  judging  from  surface  indications,  the 
conditions  are  favorable  for  obtaining  a  ground-water  supply  at  other 
places  within  the  limits  of  the  grounds  to  be  acquired  by  the  institution. 

It  is  very  important  before  beginning  the  construction  of  buildings 
to  make  further  tests  by  means  of  tubular  wells  to  determine  definitely 
the  location  from  which  a  water  supply  can  best  be  obtained.  These 
tests  should  be  made  under  the  direction  of  an  engineer  of  experience 
in  matters  relating  to  water  supply.  After  a  location  has  been  selected, 
the  locations  of  the  buildings  and  sewage  disposal  areas  or  other  works 
can  be  so  chosen  that  danger  of  the  pollution  of  the  water  will  be  avoided. 

The  Board  will,  if  you  so  request,  assist  you  in  further  investigations 
as  to  a  source  of  water  supply  by  making  the  necessary  analyses  of  water, 
and  will  give  you  further  advice  in  this  matter  when  you  have  the  re- 
sults of  further  investigations  to  present. 

March  2,  1911. 

To  the  Foxborough  State  Hospital,  Foxborough,  Mass.,  Irwin  H.  Neft,  M.D., 

Superintendent, 

Gentlemen:  —  In  accordance  with  your  request  of  Feb.  10,  1911, 
for  an  examination  of  the  water  of  two  wells,  one  on  the  Fales  estate 
and  the  other  on  the  McMorrow  estate,  in  Norfolk,  with  a  view  to  the 
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use  of  these  wells  as  a  temporary  source  of  water  supply  during  the 
construction  of  the  buildings  for  the  new  hospital^  the  Board  has  caused 
the  wells  indicated  to  be  examined  and  samples  of  their  waters  to  be 
analyzed. 

The  well  on  the  Fales  estate  is  situated  near  a  cow  bam,  with  sources 
of  pollution  at  no  great  distance,  and  the  brick  curbing  about  the  well 
is  rather  loosely  constructed,  so  that  surface  water  may  enter.  It  is 
probable  if  the  lining  of  the  well  were  laid  in  cement,  so  as  to  exclude 
surface  water,  water  could  be  obtained  from  this  well  which  might  be 
used  with  safety  for  drinking;  but  owing  to  the  nearness  of  possible 
sources  of  pollution,  the  water  should  be  examined  from  time  to  time 
and  its  use  discontinued  if  deterioration  occurs. 

The  water  of  the  well  on  the  McMorrow  estate  is  so  very  foul  that 
its  further  use  should  be  prevented  at  once. 

Frakingham. 

Mat  27,  19U. 
To  the  Board  of  Water  Commissioners  of  the  Town  of  Framingham,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  advice  as  to  making  further  tests  for  a  water  supply  by  driving 
test  wells  at  certain  points  in  the  easterly  part  of  the  town,  and  has 
caused  the  localities  indicated  to  be  examined  by  its  engineer. 

The  places  at  which  it  is  proposed  to  make  the  tests  are  shown  upon 
a  plan  submitted  with  your  application  and  are  described  as  follows :  — 

First.  —  A  place  about  midway  between  the  dam  at  Lake  Cochituate  and 
the  Saxonville  branch  of  the  Boston  &  Albany  Raiboad. 

Second.  —  A  place  on  the  extreme  northerly  point  of  Lake  Cochitaate  near 
the  Wayland  town  line,  cm  the  north  side  of  a  ridge  which  is  about  30 
feet  above  the  water  of  the  Lake,  and  slopes  down  to  a  meadow  where  we 
propose  to  test 

Third.  —  A  place  near  the  New  York,  New  Haven  &  Hartford  Railroad 
about  %  mile  north  of  the  North  Framingham  station,  in  what  might  be 
termed  the  watershed  of  the  Landham  Brook,  all  within  the  town  of  Framing- 
ham.  We  propose  to  drive  six  test  wells  in  each  place,  which  we  think  would 
give  us  a  fair  idea  of  the  amount  and  quality  of  water  in  each  locality. 

Of  the  places  mentioned  the  most  favorable  in  which  to  make  further 
tests  for  a  ground  water  supply,  judging  from  the  surface  indications, 
appears  to  be  the  location  in  the  neighborhood  of  Landham,  or  Hopp, 
Brook,  in  the  vicinity  of  the  IVamingham  and  Lowell  branch  of  the 
New  York,  New  Haven  &  Hartford  Bailroad,  about  a  mile  north  of  the 
North  Framingham  railroad  station.    At  this  point  the  soil  appears  to 
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be  very  coarse  and  porous,  judging  from  snrface  indications,  and  the 
locality  is  free  from  sources  of  contamination  which  might  injure  the 
quality  of  the  water.  The  area  of  the  watershed  which  might  contribute 
to  wells  in  this  locality  is  somewhat  limited,  but  if  there  is  a  deep  and 
extensive  stratum  of  porous  soil  beneath  the  surface  in  this  region  it  is 
not  unlikely  that  a  sufficient  quantity  of  water  could  be  obtained  here 
for  the  supply  of  the  town  for  several  years  in  the  future.  If  the  earlier 
tests  indicate  that  the  conditions  are  favorable  for  a  large  yield  of  ground 
water  furttier  tests  can  then  be  made  to  determine  &e  probable  quantity 
and  character  of  the  supply  obtainable. 

Of  the  other  two  locations,  both  of  whidi  are  in  the  neighborhood  of 
Lake  Cochituate,  the  more  favorable  one  in  which  to  make  tests  for  a 
ground  water  supply  is  that  near  ibe  northerly  end  of  Hie  lake.  It  is 
probable  that  wells  driven  in  the  valley  between  the  lake  and  the  low 
ground  near  the  Sudbury  Biver  would  yield  a  large  qimntity  of  ground 
water,  and  it  is  worth  while,  in  the  opinion  of  the  Board,  to  make  pre- 
liminary tests  in  tiiis  region  to  determine  ihe  depth  and  extait  of  porous 
soil  in  order  to  compare  tiie  conditions  with  those  found  at  oliier  places. 
At  the  location  near  the  outlet  of  Lake  Cochituate  the  conditions  are  less 
favorable  than  at  the  other  places  indicated,  and  it  is  somewhat  doubtful 
whether  enough  ground  water  could  be  obtained  in  the  neighborhood  of 
the  outlet  of  Lake  Cochituate  to  supply  the  present  requirements  of  the 
town.  There  is  danger,  also,  that  the  quality  of  the  water  in  this  locality 
might  be  affected  by  sewage  effluent  flowing  through  Bannister  Brook, 
and  under  the  circumstances  it  will  probably  not  be  desirable  to  make 
tests  in  this  location  unless  the  results  elsewhere  are  unfavorable. 

The  Board  will  assist  you  in  further  investigations  if  you  so  request 
by  making  the  necessary  analyses  of  water  from  the  test  wells,  and  when 
the  results  of  further  preliminary  tests  are  available  will  advise  you  as 
to  the  results. 

Gloucester  (Wetx  in  East  Gloucester). 

Dec.  22,  1911. 
To  the  Board  of  Eedlih  of  the  City  of  Gloueegter. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  water  of  a  well  on  Mt.  Pleasant  Street  in  East  Gloucester,  used  as 
a  source  of  drinking  water  by  inhabitants  in  the  neighborhood,  the  Board 
has  caused  the  well  and  its  surroundings  to  be  examined  and  a  sample  of 
the  water  to  be  analvzed. 

The  well  is  located  in  a  populous  section  of  the  city  and  there  are 
a  number  of  sources  of  pollution  in  its  immediate  neighborhood.  The 
results  of  the  analysis  show  that  the  water  is  grossly  polluted,  and  the 
Board  recommends  that  its  further  use  be  prevented. 
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Qrbat  Babrington  (Housatonic). 

June  1,  1911. 
To  the  Board  of  Health,  Great  Barrington,  Maes, 

Gentlemen  :  —  In  response  to  your  request  of  May  19,  1911,  stating 
that  complaints  are  being  made  regarding  the  condition  of  the  drinking 
water  supplied  in  the  village  of  Housatonic  and  requesting  an  examina- 
tion of  the  same  and  advice  as  to  its  condition,  the  State  Board  of 
Health  has  caused  the  source  of  supply  to  be  examined  and  a  sample 
of  the  water  to  be  analyzed. 

The  results  of  the  examination  show  that  the  water  of  Long  Pond, 
from  which  the  supply  is  obtained,  is  at  present  affected  by  the  presence 
of  considerable  numbers  of  the  organism  IJroglena,  which  imparts  to 
the  water  a  very  disagreeable  taste  and  odor,  and  it  is  to  the  presence 
of  this  organism  that  the  objectionable  condition  of  the  water  supply 
during  the  past  months  has  doubtless  been  due.  The  use  of  water  con- 
taining this  organism,  for  domestic  purposes,  is  not  known  to  be  in- 
jurious to  health,  and  there  is  no  known  method  of  preventing  its 
appearance  and  growth  in  the  waters  of  ponds  and  reservoirs.  While 
it  is  present  in  the  water,  it  is  not  advisable  to  flush  the  pipes,  and 
flushing  should  be  postponed,  under  these  conditions,  until  the  organism 
has  disappeared  from  the  pond. 

The  watershed  of  Long  Pond  is  mountainous  and  contains  but  few 
inhabitants,  but  the  level  of  the  pond  appears  to  have  been  raised,  and 
there  are  indications  that  there  is  considerable  organic  matter  in  its 
bottom.  It  is  possible  that  by  permanently  lowering  the  level  of  the 
pond  a  few  feet,  the  condition  of  the  water  would  be  improved,  and 
there  is  no  doubt  that  the  water  could  be  purified  satisfactorily  by  fil- 
tration. 

JUNX  1,  1911. 
To  the  Housatonic  Water  Works  Company,  Housatonic,  Mass, 

Gentlemen:  —  In  response  to  a  request  from  the  Board  of  Health 
of  the  town  of  Great  Barrington  the  State  Board  of  Health  has  caused 
an  examination  to  be  made  to  determine  the  probable  cause  of  the  ob- 
jectionable condition  of  the  water  complained  of  during  the  past  few 
weeks,  and  the  results  of  this  examination  are  given  in  a  communication 
addressed  to  the  Board  of  Health,  a  copy  of  which  is  enclosed  herewith. 

The  Board  recommends  that  the  water  company  investigate  carefully 
the  condition  of  the  bottom  and  shores  of  the  pond,  in  order  to  deter- 
mine the  practicability  of  improving  the  condition  of  the  water  by  clean- 
ing the  shores  and  bottom  or  by  lowering  the  level  of  the  water,  and 
recommends  further  that  you  investigate  at  the  same  time  the  probable 
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cost  of  purifying  the  water  by  filtration.    These  investigations  should  be 

made  under  the  direction  of  an  engineer  of  experience  in  such  matters, 

and  when  the  results  of  the  investigations  are  available  the  Board  will^ 

if  you  so  request,  give  you  further  advice  as  to  improving  this  water 

supply. 

Gbeenpibld  (Fire  District  No.  1). 

Apbil  6,  1911. 

To  the  Board  of  Water  CammiMionert  of  Fire  District  No.  1,  Greenfield,  Mass, 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
March  24,  1911,  an  application  for  its  advice  relative  to  a  proposed  plan 
for  obtaining  an  additional  water  supply  for  the  Greenfield  Fire  District 
from  the  groimd  near  the  easterly  side  of  Green  River  about  half  a  mile 
north  of  the  present  pumping  station  on  that  stream  and  south  of  the 
highway  bridge  near  the  boundary  between  Greenfield  and  Leyden,  in 
which  your  plan  is  outlined  as  follows :  — 

It  is  proposed  to  collect  water  here  by  sinking  a  large  well  about  150 
feet  from  the*  river.  The  area  of  infiltration  may  be  increased  by  two 
methods  if  the  well  fails  to  furnish  the  required  amount  of  water.  By 
building  a  low  dam  across  the  river  at  a  point  just  north  of  the  bridge 
and  laying  a  pipe  water  can  be  turned  on  to  the  area  between  the  well  and 
the  river,  or  filter  galleries  parallel  with  the  stream  may  be  connected. 

The  application  is  accompanied  by  a  plan  showing  the  contour  of  the 
ground  in  the  region  in  which  it  is  proposed  to  locate  the  well  or  other 
collecting  works  and  the  location  of  test  wells  which  have  been  sunk  in 
this  region  to  determine  the  depth  of  porous  soil  and  the  character  of 
the  ground  water. 

The  Board  has  caused  the  locality  to  be  examined  by  its  engineer  and 
samples  of  water  sent  in  by  you  from  the  test  wells  to  be  analyzed. 

The  results  of  the  analyses  indicate  that  the  ground  water  of  this  lo- 
cality is  of  very  good  quality  for  domestic  purposes.  The  tests  show  that 
the  wells  penetrated  a  porous  soil  several  feet  in  depth  extending  below 
the  level  of  the  river,  and  these  conditions,  —  taken  in  connection  with 
the  character  of  the  soil  in  the  region  about  the  proposed  wells,  which 
appears  to  be  favorable  for  the  absorption  of  a  considerable  portion  of 
the  water  falling  upon  the  ground,  —  are  favorable  for  obtaining  a  large 
quantity  of  water  from  wells  or  other  collecting  works  in  this  region. 
In  case,  however,  the  quantity  of  water  obtainable  from  wells  or  other 
works  should  not  prove  suflScient  for  the  requirements  of  the  town  at  all 
times  when  used  in  connection  with  the  present  sources,  the  plan  of 
diverting  water  from  Green  Biver  above  the  highway  bridge  upon  the 
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ground  in  the  neighborhood  of  the  proposed  welk  or  filter  galleries 
affords  a  means  of  greatly  increasing  the  supply  of  ground  water  in  case 
of  need.  If  the  water  from  the  river  is  used  as  proposed,  the  trenches 
or  beds  to  which  it  is  applied  should  be  located  100  feet  or  more  from 
the  wells  or  other  collecting  works. 

In  the  opinion  of  the  Board,  the  plan  is  an  appropriate  one  for  in- 
creasing the  water  supply  of  the  town  of  Greenfield,  and  used  in  con- 
nection with  your  present  sources  of  supply  is  likely  to  provide  an  ade- 
quate quantity  of  water  for  all  requirements  of  the  town  with  reascmable 
use  until  the  population  becomes  much  larger  than  Bi  the  present  time. 

Gboton  (West  Groton  Water  Supply  District). 

CtoP.  5,  1911. 
To  the  Board  of  Water  CommisHoners  of  the  West  Groton  Water  Supply  Ditirio^. 

Gentlemen  :  —  In  response  to  your  application  of  Oct.  4,  1911,  ?or 
the  approval  of  the  use  of  a  system  of  tubular  wells  located  near  the 
easterly  bank  of  the  Squannacook  River  about  a  mile  and  a  quarter  above 
the  village  of  West  Groton,  the  Board  has  caused  the  proposed  sources 
of  supply  to  be  examined  by  one  of  its  engineers  and  samples  of  the 
water  to  be  analyzed. 

The  results  of  the  examination  show  that  the  water  of  the  wells  from 
which  it  is  proposed  to  take  the  supply  was  of  very  good  quality  for 
domestic  purposes.  The  results  of  the  pumping  test  made  by  pumping 
continuously  from  eight  wells  in  this  locality  for  *a  period  of  about  four 
days  indicate  that  an  ample  supply  of  water  can  be  obtained  from  wells 
in  the  locality  proposed. 

The  Board,  acting  under  the  provisions  of  chapter  641  of  the  Acts  of 
the  year  1911,  approves  the  proposed  source  of  supply  and  the  location 
of  the  wells  from  which  it  is  to  be  derived. 

Hahdvtick. 

Mat  4,  1911. 

To  the  Water  Supply  Committee  of  the  Town  of  Hardvoick,  Mr.  Joel  L.  Powers, 

Chairman. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
April  14,  1911,  an  application  for  advice  as  to  a  proposed  water  supply 
for  the  schoolhouse,  library,  town  hall  and  a  fountain  in  the  center  of 
the  town,  and  has  caused  the  sources  of  supply  which  you  have  mentioned 
to  be  examined  and  samples  of  their  waters  to  be  analyzed. 

One  of  the  sources  indicated  is  a  tributary  of  Danforth  Brook,  on 
which  it  is  proposed  to  construct  a  reservoir  in  Page  Meadow,  so  called, 
a  short  distance  below  the  road  leading  from  Hardwick  to  Greenwich 
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and  about  half  a  mile  north  of  the  village.  An  analysis  of  a  sample 
of  the  water  flowing  in  the  brook  at  this  point  shows  that  it  is  affected 
by  the  vegetable  matter  in  the  swampy  ground  through  which  it  flows, 
having  considerable  color  and  a  larger  quantity  of  organic  matter  than 
is  found  in  good  surface  waters.  It  is  said  that  the  brook  does  not  dry 
up  in  summer,  and  if  that  is  the  case  it  is  possible  that  with  a  reservoir 
of  considerable  size  it  would  be  possible  to  obtain  a  small  quantiiy'  of 
water  from  this  source  at  all  times  even  in  dry  seasons.  It  is  not  prob- 
able, however,  that  enough  water  could  be  obtained  here  for  all  the  re- 
quirements to  which  the  water  would  be  likely  to  be  put  if  a  supply 
should  be  introduced  into  the  village  for  the  purposes  indicated  in  your 
application,  and  the  quality  of  the  water  would  probably  not  be  satis- 
factory for  some  of  the  purposes  for  which  it  would  be  used. 

Another  possible  source  indicated  by  your  committee  is  a  spring  near 
Page  Meadow  now  used  for  the  watering  of  cattle.  An  analysis  of  the 
water  of  this  spring  shows  that  it  is  of  better  quality  than  the  water 
of  the  brook,  and  it  is  probable  that  if  the  spring  water  were  collected 
in  a  deep  covered  basin  it  would  be  of  good  quality  for  domestic  pur- 
poses. It  is  not  probable,  however,  judging  from  the  information  avail- 
able, that  this  spring  would  yield  a  suflBcient  quantity  of  water  for  the 
requirements  of  the  village,  as  stated  in  your  application. 

Another  source  indicated  is  a  spring  on  the  slope  of  Poverty  Hill, 
about  half  a  mile  northwest  of  Page  Meadow,  but  the  quantity  of  water 
which  this  spring  supplies  is  quite  limited  and  it  is  not  probable  that 
it  would  furnish  enough  water  for  tlie  buildings,  fountain  and  other 
requirements  of  the  village. 

It  is  possible  that  by  constructing  a  deep  basin  at  the  site  of  the  spring 
in  Page  Meadow  and  diverting  into  it  the  waters  of  the  small  springs 
in  its  neighborhood  and  utilizing  the  flow  of  tlie  spring  near  Poverty 
Hill,  enough  water  might  be  obtained  for  the  purposes  mentioned  in 
your  application.  It  is  understood,  however,  that  there  has  been  a  short- 
age of  water  in  the  village  during  the  summer  season  in  the  past  two 
years,  and  it  is  very  desirable  that  in  introducing  a  water  supply  enough 
water  be  secured  to  provide  in  addition  to  the  town  hall,  fountain,  etc., 
enough  water  for  the  requirements  of  the  householders  in  the  village  for 
domestic  purposes.  It  is  probable  that  enough  water  for  this  purpose 
can  be  obtained  from  the  ground  in  the  valley  of  Danf orth  Brook  or 
one  of  its  tributaries  along  the  northwesterly  side  of  Poverty  Hill,  and 
the  Board  recommends  that  an  examination  be  made  of  that  locality  to 
determine  the  practicability  of  obtaining  there  an  adequate  quantity 
of  good  water  for  all  the  requirements  of  the  village.  The  Board  will, 
upon  application,  assist  you  in  further  investigations  as  to  securing  a 
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water  supply  for  the  village  by  making  the  necessary  analyses  of  water 
and  will  advise  you  as  to  any  other  sources  that  you  may  wish  to  con- 
sider. 

HiNGHAM  (Spring  in  South  Hingham). 

Aug.  3, 1911. 
To  H.  O.  Spalding,  M.D.,  Hingham,  Mass. 

Dear  Sir  :  —  In  response  to  your  request  for  an  examination  of  the 
water  of  a  spring  at  South  Hingham,  which  you  propose  to  supply  to 
the  public  for  drinking,  the  Board  has  caused  the  spring  and  its  sur- 
roundings to  be  examined  and  a  sample  of  the  water  to  be  analyzed. 

The  results  of  the  examination  show  that  the  spring  is  located  in  low 
ground,  but  several  hundred  feet  from  any  dwelling  house  or  other  pos- 
sible source  of  pollution,  and  the  results  of  the  analysis  show  that  the 
water,  though  showing  some  evidence  of  previous  pollution,  has  been 
thoroughly  purified  in  its  passage  through  the  ground  and  is  of  good 
quality  for  domestic  purposes.  While  the  region  about  the  spring  re- 
mains free  from  sources  of  pollution,  as  at  present,  it  is  probable  thdt 
it  will  continue  to  furnish  water  of  good  quality. 

HoLYOKE  (Spring). 

Sbpt.  7, 1911. 
To  the  Board  of  Health  of  the  City  of  Holyoke, 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your  re- 
quest for  an  examination  of  the  so-called  spring  in  one  of  the  play- 
grounds in  Holyoke  and  advice  as  to  whether  the  water  is  free  from 
pollution  and  safe  for  drinking  purposes,  and  in  accordance  with  this 
request  the  Board  has  caused  the  spring  and  its  surroundings  to  be  ex- 
amined and  has  collected  information,  so  far  as  practicable,  regarding 
its  probable  source. 

From  this  information  it  appears  that  the  so-called  spring  comes  out 
of  a  pipe  in  the  southwest  comer  of  a  playground  opposite  Springdale 
Avenue.  There  appears  to  be  no  record  of  this  pipe  in  the  sewers  and 
drains  of  the  city,  so  far  as  the  Board  can  learn,  and  the  source  of  the 
water  cannot  be  definitely  ascertained  at  the  present  time.  The  source 
of  the  spring  is  apparently  in  a  thickly  populated  section  and  there  have 
been  indications  in  the  past  that  at  times  of  very  heavy  rain  surface 
water  and  even  sewage  find  entrance  to  the  pipe  at  some  point. 

Under  these  circumstances  this  so-called  spring  must  be  regarded  as 
a  very  dangerous  source  from  which  to  take  water  for  drinking,  and 
the  Board  recommends  that  the  possibility  of  its  use  for  that  purpose 
be  prevented,  and  that  the  outlet  of  the  pipe  be  lowered,  so  as  to  be 
beneath  the  surface  of  the  water  in  the  river  at  all  times. 
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Hudson. 

June  1,  1911. 
To  the  Commissioners  of  Public  Works  of  the  Town  of  Hudson,  Mass, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
April  28,  1911,  a  petition  for  its  consent  to  and  approval  of  the  pur- 
chase or  taking  of  certain  lands  within  the  watershed  of  Oates  Pond, 
80  called,  in  the  town  of  Berlin,  for  the  purpose  of  protecting  and  pre- 
serving the  purity  of  the  water  of  said  pond  which  is  used  as  a  source 
of  water  supply  for  the  town  of  Hudson. 

In  response  to  this  petition  the  Board  gave  a  public  hearing,  as  re- 
quired by  chapter  499  of  the  Acts  of  the  year  1908,  at  its  oflBce,  Room 
148,  State  House,  on  Thursday,  June  1,  1911,  due  notice  of  said  hearing 
having  been  given  by  publication  in  newspapers  in  the  town  of  Hudson. 
After  the  hearing,  at  which  no  one  appeared  to  oppose  the  taking  of  the 
lands  in  question  by  said  town,  and  after  causing  an  examination  of 
the  lands  in  question  to  be  made,  the  Board  upon  consideration  voted 
to  consent  to  and  approve  of  the  purchase  or  taking  by  the  town  of  Hud- 
son of  certain  lands  in  the  town  of  Berlin  now  or  formerly  of  Frank 
C.  Brigham,  Sidney  M.  Bobinson,  Heniy  J.  Sawyer,  Frederick  A.  Fos- 
gate  and  the  Charles  E.  Bennett  estate,  said  lands  having  an  aggregate 
area  of  23.2  acres  more  or  less,  and  being  bounded,  measured  and  de- 
scribed as  follows:  — 

A  description  of  a  tract  of  land,  situated  in  the  southeasterly  part  of 
Berlin,  Mass.,  bordering  on  Gates  Pond,  so  called,  which  the  town  of  Hud- 
son proposes  to  purchase  of  Henry  J.  Sawyer  for  the  improvement  of  its 
water  supply. 

Said  tract  contains  nineteen  and  %o  acres,  more  or  less,  and  is  bounded 
and  described  as  follows :  — 

Beginning  at  a  stone  monument  at  the  most  easterly  corner  of  the  same 
at  land  of  the  town  of  Hudson  and  running  thence  by  land  of  said  town 
North  14**  West  two  hundred  and  forty  three  and  9io  feet  to  land  of  H.  H. 
Harper;  thence  by  land  of  said  Harper  North  88^  45'  West,  by  the  stone 
wall,  seven  hundred  and  eighteen  feet  to  an  angle;  thence  by  land  of  said 
Harper  and  the  stone  wall,  South  38°  West  five  hundred  and  eleven  feet 
to  an  angle;  thence  by  the  same  land  and  the  wall,  South  5°  45'  West  two 
hundred  and  ninety  feet  to  an  angle;  thence  by  the  same  land  and  wall 
South  12°  West  three  hundred  and  five  and  %o  feet  to  an  angle;  thence 
by  land  formerly  of  Joseph  J.  Randall  and  the  wall  South  80°  20'  East  two 
hundred  and  thirty  two  feet  to  an  angle ;  thence  by  the  last  mentioned  land  and 
the  wall  North  70°  30'  East  nine  hundred  and  sixteen  feet  to  land  of  said 
town  of  Hudson;  thence  by  land  of  said  town  North  3°  40'  East  one  hun- 
dred and  three  feet  to  a  stone  monument;  thence  by  the  last  mentioned  land 
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North  14°  45'  East  two  hundred  and  eighty  four  feet  to  the  comer  and 
bound  first  mentioned.  Being  the  same  premises  shown  on  a  plan  of  land 
owned  by  Henry  J.  Sawyer,  drawn  April  1911,  Welsh  &  Parker,  C.  E. 

A  description  of  a  tract  of  land,  situated  in  the  Southeasterly  part  of 
Berlin,  Mass.,  bordering  on  Gates  Pond,  which  the  Town  of  Hudson  pro- 
poses to  purchase  of  Frederick  A.  Fosgate  for  the  improvement  of  its  water 
supply. 

Said  tract  contains  One  Hundred  and  Thirty  square  rods,  more  or  less, 
and  is  bounded  as  follows:^— 

Beginning  at  the  southwesterly  comer  of  the  same  at  a  stone  monument 
at  land  of  the  Town  of  Hudson  and  land  of  Frank  C.  Brigham  and  running 
thence  by  land  of  said  Town  North  88"^  30'  East  One  Hundred  and  forty 
eight  and  9io  feet  to  a  stone  monument  at  a  comer;  thence  by  land  of  said 
Town  due  North  Two  Hundred  and  forty  five  feet  to  a  stone  monument  at  a 
corner;  thence  by  land  of  said  Town  South  84°  40'  West  One  Hundred  and 
fifty  feet  to  a  stone  monument  at  a  comer  at  land  of  said  Frank  C.  Brig- 
ham;  thence  by  land  of  said  Brigham  due  South  Two  Hundred  and  twenty 
seven  feet  to  the  comer  first  mentioned,  with  a  cottage  thereon. 

Being  the  same  premises  shown  on  a  plan  of  land  owned  by  Frederick  A. 
Fosgate,  drawn  by  Welsh  &  Parker,  C.  E.,  April  1911. 

Copy  of  description  in  a  deed  dated  April  5,  1911,  given  by  Walter  E. 
Carver  and  Sidney  M.  Robinson  to  the  town  of  Hudson;  —  a  certain  parcel 
or  tract  of  land,  situated  in  the  southeasterly  part  of  Berlin  in  said  Com- 
monwealth, on  the  shore  of  Gates  Pond,  containing  Thirty  seven  rods,  more 
or  less,  bounded  and  described  as  follows :  — 

Beginning  at  a  stone  bound  at  the  southwesterly  comer  of  the  same,  at 
land  of  grantee,  the  same  being  a  driveway  leading  to  a  town  road,  and 
running  thence  by  land  of  grantee  northerly  ninety  seven  and  lAo  feet  to 
a  stone  bound  at  said  Gates  Pond;  thence  by  said  Pond  Easterly  one  hun- 
dred feet  to  a  stone  bound ;  thence  by  land  of  grantee  Southerly  one  hundred 
six  and  %o  feet  to  a  stone  bound  at  said  driveway;  thence  by  said  driveway 
Westerly  one  hundred  feet  to  the  comer  first  mentioned. 

Together  with  a  right  to  pass  and  repass  with  teams  or  otherwise,  at  any 
and  all  times,  over  said  driveway  to  the  town  road. 

Subject  to  whatever  rights  the  said  Town  of  Hudson  may  have  to  use 
the  northerly  portion  of  said  premises  in  connection  with  its  water  supply. 

Excepting  and  reserving,  however,  the  building  now  standing  on  said 
premises  with  the  right  to  remove  the  same  until  July  1,  1911. 

Being  the  same  premises  conveyed  to  us  by  deed  of  Frederick  A.  Fosgate, 
date^  June  16,  1904  and  recorded  with  Worcester  District  Deeds  Book  1825, 
page  286. 

A  description  of  a  tract  of  land,  situated  in  the  Southeasterly  part  of 
Berlin,  Mass.,  bordering  on  Gates  Pond,  so-called,  which  the  town  of  Hudson 


No.  34]  ADVICE  TO  CITIES  AND  TOWNS.  101 

proposes  to  purchase  of  Frank  C.  Brigham,  for  the  improvement  of  its  water 
supply. 

Said  tract  contains  Ninety  Five  rods,  more  or  less,  and  is  bounded  as 
f ollowsy  — 

Beginning  at  a  stone  monument  at  the  southwesterly  comer  of  the  same, 
at  land  of  the  town  of  Hudson  and  land  of  Ella  G.  Fosgate,  and  running 
thence  by  land  of  said  town  North  74^  28'  East  one  hundred  and  forty  two 
feet  to  a  stone  monument  at  an  angle;  thence  by  land  of  said  Town  South 
61°  27'  East  fifty  eight  and  ?lo  feet  to  a  pipe  bound  at  an  angle;  thence  by 
land  of  Frederick  A.  Fosgate  due  North  one  hundred  and  forty  six  feet  to  a 
pipe  bound  at  land  of  Ella  G.  Fosgate;  thence  by  land  of  said  Ella  G.  Fos- 
gate South  89°  30'  West  one  hundred  and  eighty  nine  feet  to  a  pipe  bound 
at  a  comer;  thence  by  land  of  said  Ella  G.  Fosgate  South  0°  30'  East  one 
hundred  and  fifty  five  and  9io  feet  to  the  comer  first  mentioned,  with  a  cottage 
thereon. 

Being  the  same  premises  shown  on  a  plan  of  land  owned  by  Frank  C. 
Brigham,  situated  in  Berlin,  Mass.,  made  in  April,  1911,  Welsh  &  Parker,  C.E. 

A  description  of  a  tract  of  land,  situated  in  the  Southeasterly  part  of 
Berlin,  Mass.,  bordering  on  Gates  Pond,  so  called,  which  the  town  of  Hudson 
proposes  to  purchase  of  the  heirs  of  Charles  E.  Bennett  for  the  improvement 
of  its  water  supply. 

Said  tract  contains  two  and  Mo  acres,  more  or  less,  and  is  bounded  and 
described  as  follows,  — 

Beginning  at  the  Southeasterly  comer  of  the  same  at  land  of  said  town 
and  running  thence  by  land  of  said  town  North  80°  30'  West  two  hundred 
and  one  and  9lo  feet  to  a  stone  monument;  thence  by  land  of  said  town  South 
76°  West  one  hundred  and  thirty  six  and  Ko  feet  to  land  of  Charles  G. 
Sehirmer;  thence  by  land  of  said  Schirmer  North  1°  30'  East  two  hundred 
and  sixty  two  feet,  by  the  stone  wall,  to  a  comer  at  land  of  Ella  G.  Fosgate, 
thence  by  land  of  said  Fosgate  South  83°  40'  East  four  hundred  and  three 
feet  to  a  comer;  thence  by  land  of  said  Fosgate  and  land  of  said  town  South 
21°  15'  West  two  hundred  and  thirty  two  feet  to  the  corner  first  mentioned, 
with  a  cottage  and  stable  thereon. 

Being  the  same  premises  shown  on  a  plan  of  land  in  Berlin,  Mass.,  drawn 
April,  1911,  Welsh  &  Parker,  C.E. 

Huntington  (Huntington  Fire  District). 

Jan.  5,  1911. 

To   Messn.   Joseph  FLExniT  and   John   Doyle,    W<Uer   Commissioners   of  the 

Huntington  Fire  District,  Huntington,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Dec.  15,  1910,  the  following  application  for  advice  as  to  a  proposed 
water  supply  for  the  Huntington  Fire  District :  — 


\ 


102  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

We  hereby  make  application  for  your  advice  and  approval  of  the  waters 
of  Roaring  Brook  sometimes  called  Taylor  Brook  situated  in  the  south- 
easterly part  of  the  town  and  easterly  of  the  Westfield  River  to  be  taken 
and  used  by  the  inhabitants  of  the  Huntington  Fire  District  as  a  public 
water  supply. 

In  response  to  this  application  the  Board  has  caused  the  brook  and 
its  watershed  to  be^  examined  and  a  sample  of  the  water  to  be  analyzed. 
The  results  of  the  examination  show  that  there  are  at  the  present  time 
within  the  watershed  of  Roaring  Brook,  above  the  point  at  which  it 
would  naturally  be  taken  for  the  water  supply  of  Huntington,  about 
40  dwelling  houses  in  a  drainage  area  of  a  little  over  4  square  miles. 
Many  of  these  dwelling  houses  are  so  situated  that  pollution  from  them 
undoubtedly  at  times  finds  its  way  into  the  brook.  In  the  opinion  of  the 
Board,  there  is  no  practicable  plan  by  which  the  Huntington  Fire  Dis- 
trict can  prevent  danger  of  the  pollution  of  the  brook  from  these  places 
so  effectively  that  the  water  of  this  stream  may  safely  be  used  for  do- 
mestic purposes  unless  by  filtration,  the  cost  of  which,  under  existing 
conditions,  would  be  large;  and  the  Board  is  unable  to  recommend  the 
use  of  this  brook  as  a  source  of  water  supply  for  the  Huntington  Fire 
District. 

Hyde  Park. 

Jak.  5,  1911. 
To  the  Board  of  Water  Commissioners  of  tJie  Town  of  Syde  Parle. 

Gentlemex  :  —  The  State  Board  of  Health  received  from  you  on 
Dec.  12,  1910,  the  following  communication  requesting  its  advice  as  to 
the  plan  described  therein  for  improving  the  water  supply  of  the  town 
of  Hyde  Park:  — 

The  water  commissioners  of  the  town  of  Hyde  Park  have  considered  your 
commimications  of  May  19  and  Dec.  1, 1910,  addressed  to  the  board  of  health 
of  Hyde  Park,  copies  of  which  we  have  on  file,  in  which  you  state  that  the 
water  of  the  Neponset  River  wells  has  become  so  polluted  as  to  be  unfit  for  use 
for  domestic  purposes  and  recommend  that  an  adequate  supply  of  good 
water  be  secured  as  soon  as  possible. 

This  Board  is  considering  the  matter  of  improving  the  water  supply  of 
Hyde  Park.  We  started  investigation  soon  after  the  town  took  possession, 
April  1,  1910.  Mr.  Wm.  S.  Johnson,  hydraulic  and  sanitary  engineer,  has 
been  making  a  study  of  the  whole  subject  to  determine  the  best  means  to  be 
adopted  to  improve  the  water  supply,  and  the  cost  of  the  same.  As  a  result 
of  these  investigations  it  appears  that  the  cost  of  taking  water  from  the 
metropolitan  system  would  be  so  much  greater  than  the  cost  of  maintaining 
the  present  works,  that  it  would  be  necessary  either  to  make  a  substantial 
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increase  in  the  prices  charged  for  water  or  to  materially  increase  the  tax 
rate  of  the  town. 

It  appears  from  the  investigations  of  our  engineer  that  water  of  good 
quality  and  in  sufficient  quantity  to  supply  the  town,  without  the  use  of 
water  from  the  Neponset  River  weUs,  can  be  obtained  from  the  Mother  Brook 
wells  by  constructing  filters  on  the  gravelly  soil  near  the  junction  of  Milton 
and  River  streets,  on  land  already  owned  by  the  town,  and  pumping  water 
from  Mother  Brook  upon  these  filters,  the  water  to  be  collected  in  the  present 
wells  and  in  additional  wells  to  be  driven  in  their  immediate  vicinity.  The 
cost  of  maintaining  these  works  will  entail  no  additional  expense  upon  the 
town,  as  the  amount  saved  by  discontinuing  the  use  of  the  Neponset  River 
plant  would  be  enough  to  maintain  the  purification  works  at  Mother  Brook, 
including  interest  and  payments  on  bonds. 

It  is  proposed  to  take  water  from  Mother  Brook  above  the  filter  beds  of 
the  Qochrane  Manufacturing  Company  and  to  pump  it  to  four  filter  beds 
having  a  combined  capacity  of  V/2  acres.  The  soil  of  the  area  where  the 
filters  would  be  constructed  consists  of  coarse  gravel  to  a  depth  of  from  15 
to  20  feet,  then  a  stratum  of  coarse  sand  extending  over  most  of  the  area, 
and  beneath  the  sand  another  stratum  of  coarse  gravel.  It  is  proposed,  after 
removing  the  loam  and  subsoil  and  leveling  the  beds,  to  put  12  inches  of 
good  filtering  sand  above  the  gravel.  The  shortest  distance  which  the  water 
would  travel  through  the  soil  in  passing  from  the  filter  to  the  wells  would 
be  about  150  feet. 

If  these  works  should  be  constructed,  it  is  proposed  to  fill  in  the  brooks 
and  ditches  in  the  meado^  in  which  the  wells  are  driven,  and  to  fill  in  around 
the  wells  to  above  the  high-water  mark,  so  as  to  prevent  the  possibility  of 
water  entering  the  gravel  stratum  directly,  except  through  the  filters.  It  is 
also  proposed  to  provide  for  the  removal  of  all  sewage  from  the  few  houses 
in  the  vicinity  of  the  wells. 

Works  for  obtaining  water  in  this  way  can  undoubtedly  be  completed  by 
June  1,  1911,  and  we  are  informed  by  the  officials  of  the  Metropolitan  Water 
Board  that  it  would  take  a  considerably  longer  time  to  get  a  supply  from  the 
Metropolitan  District. 

Before  reporting  the  matter  to  the  town,  the  water  commissioners  desire 
to  obtain  the  advice  of  your  Honorable  Board  with  reference  to  the  adequacy 
of  the  plans  proposed.  Details  in  regard  to  the  proposed  plans  will  be  sub- 
mitted to  you  by  our  engineer. 

The  results  of  the  investigations,  together  with  the  plan  of  the  pro- 
posed works,  have  been  presented  by  your  engineer,  and  the  Board  has 
caused  the  locality  to  be  examined  and  has  considered  the  information 
presented. 

It  is  probable  that  water  from  Mother  Brook  can  be  efficiently  purified 
by  filtration  through  sand  and  the  yield  of  the  Mother  Brook  wells  very 
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materially  increased  by  discharging  filtered  water  from  Mother  Brook 
into  the  ground  near  the  wells,  as  proposed;  but  it  would  be  necessary 
to  provide  a  much  deeper  layer  of  good  filtering  sand  at  the  surface  of 
the  filters,  to  insure  the  purification  of  the  water,  since  experience  has 
shown  that  water  fiows  through  the  ground  very  rapidly  at  some  places 
in  this  region. 

The  plan  of  filling  the  ditches  and  raising  the  level  of  the  ground 
about  the  wells,  which  is  now  covered  at  times  with  water  from  Mother 
Brook,  and  disposing  properly  of  the  sewage  discharged  into  vaults  and 
cesspools  at  houses  near  tlie  wells,  would  remove  some  of  the  sources 
from  which  they  may  have  been  polluted  in  the  past,  but  other  objec- 
tionable conditions  which  may  afl'ect  unfavorably  the  quality  of  the  water 
of  these  wells  would  still  remain,  among  which  may  be  mentioned  the 
sewers  in  streets  about  the  wells,  leakage  from  which  may  at  times  con- 
taminate the  ground  water,  and  the  danger  that  imperfectly  filtered 
water  from  Mother  Brook  may  find  its  way  through  the  ground  to  the 
wells.  There  also  appears  to  be  danger  that  new  sources  of  pollution 
may  be  established  on  lands  near  the  wells  not  now  owned  by  the  town, 
and  if  this  plan  should  be  adopted,  the  control  of  a  larger  area  of  land 
would  probably  be  found  necessary  for  the  protection  of  the  water  of 
the  wells. 

The  wells  are  located  in  a  region  already  populous,  where  there  is 
likely  to  be  a  steady  and  possibly  rapid  growth  of  population  in  the 
future,  and  in  view  of  the  conditions  at  present  existing  about  the  wells 
and  which  would  still  exist  after  the  proposed  improvements  had  been 
made,  it  appears  to  the  Board  that  there  would  still  be  uncertainty  as 
to  the  present  and  still  more  as  to  the  permanent  safety  of  this  water 
for  drinking,  and  the  plan  is  not,  in  its  opinion,  a  desirable  one  for  the 
town  to  adopt. 

The  possibility  of  obtaining  an  adequate  supply  of  good  water  from 
the  ground  at  some  place  in  the  Neponset  Eiver  valley  above  Hyde  Park 
is  referred  to  by  your  engineer,  but,  owing  to  the  probability  that  the 
cost  of  such  a  scheme  would  be  gi'eater  than  of  the  plan  presented,  it 
has  not  as  yet  been  investigated. 

Apparently  the  plan  of  taking  a  supply  of  water  from  the  Metropoli- 
tan Water  District  is  not  an  unduly  expensive  one,  and  while  the  cost 
of  a  supply  from  this  source  would,  according  to  the  estimates  presented, 
be  considerably  greater  than  the  cost  of  the  development  of  a  supply 
from  the  Mother  Brook  wells,  as  proposed,  there  are  considerable  econ- 
omies that  would  result  in  the  taking  of  metropolitan  water  which 
would  tend  to  reduce  its  comparative  cost,  while  the  expense  of  improv- 
ing and  maintaining  the  purity  of  the  Mother  Brook  wells  may  be 
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greater  than  is  now  anticipated.  Moreover,  it  is  not  unlikely,  as  has 
been  found  in  other  cases,  that  a  veiy  material  increase  in  the  income 
of  the  water  department  would  follow  the  introduction  of  a  supply  of 
good  water,  such  as  would  be  obtained  from  the  metropolitan  system. 

In  view  of  all  the  circumstances,  the  Board  believes  that  it  will  be 
for  the  best  interests  of  the  town  of  Hyde  Park  to  take  water  from  the 
metropolitan  system  in  the  beginning,  rather  than  to  attempt  to  improve 
the  quality  and  add  to  the  quantity  of  water  obtainable  from  the  Mother 
Brook  wells,  a  source  which  is  likely  to  continue  to  be  of  uncertain  qual- 
ity and  which  can  be  used  probably  in  any  case  only  for  a  limited  number 
of  years. 

March  23,  1911. 
To  the  Board  of  Health  of  the  Tovm  of  Hyde  Park, 

Gentlemen  :  —  The  analyses  of  water  from  the  wells  near  Neponset 
Biver  which  have  been  made  during  the  months  of  February  and  March 
of  this  year  show  greater  pollution  than  in  the  same  months  of  last  year> 
and  the  analyses  of  water  from  the  wells  near  Mother  Brook  show  about 
the  same  characteristics  as  those  made  in  the  same  months  last  year. 

The  characteristics  of  the  water  from  both  sources  are  expressed  in 
the  communication  of  Dec.  1,  1910,  addressed  to  your  Board  as  fol- 
lows: — 

The  water  of  the  Neponset  River  wells  has  become  so  polluted  as  to  be 
unfit  to  be  used  for  domestic  purposes,  and  its  use  should  be  discontinued. 
The  degree  of  its  pollution  has  followed  dangerously  near  to  and  coincident 
with  the  degree  of  x>ollution  of  Neponset  River  and  the  prevalence  of  typhoid 
fever  has  been  coincident  with  their  common  pollution. 

The  water  of  the  new  wells  situated  near  Mother  Brook  does  not  show  by 
chemical  analysis  pollution  beyond  that  of  many  driven  well  supplies,  and 
its  quality  does  not  fluctuate  in  general  with  that  of  Mother  Brook,  but  there 
are  some  local  conditions  that  render  this  water  suspicious.  The  wells  situated 
nearest  to  privies  on  'Paradise  Lane  give  water  more  polluted  than  those 
farther  away.  The  water  from  Mother  Brook  sometimes  flows  over  land 
surrounding  the  wells  and  enters  springs  which  are  probably  feeders  of  some 
of  the  wells.  After  a  heavy  rain  in  September  last  the  water  from  these 
wells  contained  a  much  larger  jiumber  of  bacteria  than  usual,  and  there  were 
some  bacteria  characteristic  of  sewage. 

In  view  of  these  conditions  your  recommendation  that  the  water  of  the 
public  water  supply  be  boiled  before  drinking  should,  in  the  opinion  of  the 
Board,  be  continued. 

The  Board  recommends  that  an  adequate  supply  of  good  water  be  secured 
as  soon  as  possible. 


I 
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Hype  Park  (Spring  Waters). 

Mabch  2,  1911. 
To  the  Board  of  Health  of  the  Town  of  Hyde  Park. 

Gentlemen:  —  In  accordance  with  your  request  of  Jan.  20,  1911, 
for  an  examination  of  the  waters  of  certain  springs  sold  for  drinking 
in  Hyde  Park,  and  advice  as  to  the  quality  of  these  waters,  the  State 
Board  of  Health  has  caused  the  springs  which  are  located  in  Massachu- 
setts, mentioned  in  the  list  submitted  by  you,  to  be  examined  and 
samples  of  their  waters  to  be  analyzed. 

The  Nobscot  Mountain  Spring  is  located  on  one  of  the  slopes  of  Nob- 
scot  Mountain  in  Framingham,  and  its  watershed  is  uninhabited.  An 
examination  of  the  water,  both  from  the  spring  and  from  a  carboy  de- 
livered for  use,  shows  that  it  is  of  very  good  quality. 

Simpson^s  Spring  is  located  in  South  Easton,  in  a  locality  free  from 
buildings  or  other  possible  sources  of  pollution.  This  water  is  also  of 
good  quality,  both  at  the  spring  and  as  sold  in  the  town. 

The  Shawmut  Spring  is  located  in  a  sparsely  populated  district  in 
West  Quincy,  and  the  water,  as  shown  by  analysis,  is  of  good  quality. 
Certain  changes  are  desirable  in  the  conditions  about  this  spring  and 
in  the  manner  of  filling  and  handling  the  receptacles  in  which  the  water 
is  delivered  to  consumers,  in  order  to  prevent  danger  of  its  pollution. 

The  Milton,  or  Copeland's,  Spring  is  located  in  the  southwesterly  part 
of  Milton  in  a  populous  region,  the  effect  of  which  is  shown  in  the 
mineral  contents  of  the  water.  As  found  at  the  time  of  the  examination 
the  water,  as  taken  from  the  spring  itself,  was  probably  safe  for  drink- 
ing. At  this  spring  also  certain  changes  are  desirable  in  the  manner  of 
filling  the  receptacles  in  which  the  water  is  delivered,  if  danger  of  pollu- 
tion is  to  be  prevented. 

The  Maple  Grove,  or  Davenport,  Spring,  so  called,  is  a  tubular  well 
about  40  feet  from  Sprague  Pond  near  Sprague  Street  in  Beadville. 
The  analysis  shows  tliat  the  water  has  evidently  at  some  time  been 
greatly  polluted,  but  at  the  time  the  examination  was  made  it  was 
being  quite  well  purified  in  its  passage  through  the  ground  before  enter- 
ing the  well  and  was  at  this  time  probably  safe  for  drinking.  A  sample 
collected  from  one  of  the  vessels  in  which  the  water  is  sold  showed  a 
slightly  greater  quantity  of  organic  matter  than  was  found  in  the  water 
as  drawn  from  the  spring,  indicating  that  more  care  is  required  in  the 
handling  of  this  water  if  its  use  is  to  be  continued. 
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Lakeville. 

June  8,  1911. 
To  the  Board  of  Selectmen,  Lakeville,  Mass. 

Gentlemen  :  —  In  response  to  your  petition  the  Board,  after  a  hear- 
ing, has  decided  to  make  to  the  city  of  Taunton  these  recommendations 
as  to  boating,  fishing  and  ice  cutting  on  Assawompsett  Pond :  — 

That  no  permits  be  granted  for  boating,  fishing  or  ice  cutting  on  that 
portion  of  Assawompsett  Pond  which  lies  within  one-fourth  mile  of 
the  intake  of  the  Taunton  water  works  at  Assawompsett  Pond,  except 
that  boatmen  be  allowed  to  cross  these  waters  in  passing  from  one  part 
of  the  pond  to  another; 

That  no  permits  be  required  hereafter  for  boating,  fishing  or  ice  cut* 
ting  on  the  portion  of  the  pond  east  of  a  line  drawn  from  the  Nemasket 
River  to  a  point  one-fourth  mile  west  of  the  mouth  of  Tamett  Brook. 

Littleton. 

OoT.  5,  1911. 

To  the  Board  of  Water  Commissioners  of  the  Town  of  Littleton. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation of  Sept  13,  1911,  for  its  approval  of  the  use  as  sources  of  water 
supply  of  certain  tubular  wells  located  on  the  westerly  side  of  Beaver 
Brook,  a  short  distance  south  of  the  village  of  Littleton,  and  has  caused 
the  locality  to  be  examined  by  one  of  its  engineers  and  samples  of  water 
from  test  wells  in  this  locality  to  be  analyzed. 

The  results  of  the  analyses  of  samples  of  water  collected  from  time 
to  time  during  a  pximping  test  made  early  in  September  show  that  the 
water  is  of  good  quality  for  domestic  purposes,  and  the  quantity  obtained 
from  the  wells  during  the  test,  taken  in  connection  with  the  observations 
of  the  height  of  the  ground  water  at  tlie  beginning  and  end  of  the  test, 
indicate  that  an  adequate  supply  of  water  for  all  the  requirements  of 
Littleton  can  be  obtained  from  the  ground  in  this  locality. 

The  Board  approves  the  use  of  water  from  these  wells  and  their  loca- 
tion under  the  provisions  of  chapter  617  of  the  Acts  of  the  year  1911. 

It  is  advisable  that,  in  view  of  the  neaniess  of  the  source  of  supply 
to  the  village,  a  conrdderable  area  of  land  be  secured  about  the  wells,  in . 
order  to  protect  them  from  pollution. 
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LOWBIX. 

May  4,  1911. 

To  tJie  Lowell  Water  Board,  Lowell  Uae8,y  Mr.  J.  W.  Cbawtobd,  Secretary, 

Gentlemen  :  —  In  response  to  your  request  of  May  1,  1911,  for  ad- 
vice as  to  whether  the  use  of  certain  lands  formerly  connected  with  the 
city  farm  on  Chelmsford  Street  as  a  location  for  a  contagious  disease 
hospital  is  likely  to  affect  the  water  of  the  Cook  wells,  so  called,  the 
Board  has  caused  the  locality  to  be  examined  by  one  of  its  engineers 
and  has  considered  the  information  presented. 

It  appears  that  the  site  selected  for  the  hospital  is  on  the  easterly  side 
of  Chelmsford  Street  north  of  the  driveway  leading  from  Chelmsford 
Street  to  the  city  farm,  and  that  the  building  is  to  be  connected  with 
the  public  sewer  in  Chelmsford  Street,  and  all  modem  apparatus  for 
thorough  disinfection  and  sterilization  is  to  be  installed.  The  hospital 
will  be  located  more  than  a  quarter  of  a  mile  from  the  wells,  and,  con- 
sidering the  circumstances,  in  the  opinion  of  the  Soard  the  construction 
of  the  hospital,  as  proposed,  on  the  lands  indicated  would  not  be  a 
menace  to  the  purity  of  the  water  of  the  Cook  wells. 

Sept.  7,  1911. 
To  ihe  Lowell  Water  Board,  Lowell,  Maes. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on  July 
20,  1911,  the  following  request  for  advice  as  to  the  use  of  water  from 
the  Cook  wells  for  the  supply  of  the  city  of  Lowell :  — 

The  wat«r  board  desire  an  opinion  from  the  State  Board  of  Health  as  to 
the  advisability  of  continuing  to  use  the  Cook  Wells  Plant.  We  have  been 
pumping  water  from  this  plant  since  March,  nearly  six  months,  and  really 
need  this  supply  until  the  fall  rains,  as  the  Boulevard  Plant  is  hardly  suffi- 
cient to  supply  the  needs  of  the  city ;  and  this  board  wishes  to  know  if  it  will 
be  a  menace  to  the  health  of  the  people  using  this  water  to  continue  its  use 
for  a  few  weeks  longer. 

Before  the  investigations  had  been  begun,  however,  the  use  of  the 
Cook  wells  was  discontinued.  An  examination  of  the  water  at  the 
source  when  not  in  use  would  not  furnish  adequate  information  as  to 
the  probable  effect  of  the  water  when  delivered  constantly  through  the 
distributing  pipes;  consequently  the  Board  instituted  inquiries  as  to 
the  condition  of  the  people  in  the  section  of  the  city  that  was  supplied 
with  Cook  well  water  during  the  past  six  months  and  there  found 
invalids  whose  condition  may,  in  the  opinion  of  the  physicians,  have 
been  aggravated  by  lead  poisoning. 
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The  results  of  these  inquiries  confirm  the  opinion  of  the  Board  for- 
merly expressed  to  you,  —  that  Cook  well  water  drawn  through  lead 
pipes  is  a  poison,  and  its  use  is  a  serious  menace  to  the  health  of  the 
people.  Continuing  to  supply  this  water  to  the  citizens  under  present 
conditions  would,  in  the  opinion  of  the  Board,  be  wilful  injury  to  the 
health  of  the  people. 

Oct.  5,  1911. 

To  Mr.  Phhjp  S.   Mabden,  Managing  Editor,  Lowell   Courier-dtieen,  Lowell, 

Mass, 

Dear  Sir:  —  The  State  Board  of  Health  received  from  you  on  Sept. 
25,  1911,  a  communication  stating  that  considerable  anxiety  exists  in 
Lowell  as  to  the  safety  or  danger  of  using  the  present  city  water  supply 
for  drinking  purposes,  and  requesting  the  opinion  of  the  Board  relative 
thereto. 

The  deterioration  in  the  quality  of  the  water  supplied  from  the  driven 
wells  near  the  Boulevard,  which  was  referred  to  in  a  communication  to 
the  Lowell  water  board  last  year  relative  to  taking  additional  lands  in 
the  region  of  the  wells,  has  continued  and  become  more  marked  during 
the  present  year.  The  quantity  of  iron  present  in  the  water  has  in- 
creased and  it  has  deteriorated  in  other  ways  until  it  has  become  objec- 
tionable for  many  domestic  uses.  The  deterioration  is  probably  due  to 
the  imperfect  purification  of  the  water  passing  through  the  ground  to 
the  wells  from  tjie  Merrimack  Eiver.  The  quality  of  the  river  water, 
owing  chiefly  to  the  shortage  in  rainfall,  has  also  shown  considerable 
deterioration. 

There  is  no  evidence  as  yet  that  the  deterioration  of  the  well  water 
has  reached  such  a  point  that  the  water  is  unsafe  for  drinking;  but 
it  is  impracticable,  with  such  a  water,  to  determine  with  certainty  how 
long,  with  continued  deterioration,  it  may  be  used  with  safety.  Under 
the  circumstances,  it  is  of  the  greatest  importance  that  the  efforts  now 
being  made  to  locate  new  wells  in  other  areas  shall  be  carried  on  aa 
rapidly  as  practicable,  and  that  the  old  wells  then  be  examined  and  those 
furnishing  inferior  water  discontinued,  as  recommended  in  the  com- 
munication of  the  Board  of  Julv  7,  1910. 

-.,™-.«       ,^^^.  ,       „,^  Nov.  29,  1911. 

To  the  Water  Board  of  the  City  of  Lowell,  Mass. 

Gentlemen:  —  In  response  to  your  request  for  the  opinion  of  the 
State  Board  of  Health  as  to  the  quality  of  the  water  of  certain  test 
wells  north  of  the  Pawtucket  Boulevard  in  the  neighborhood  of  the 
lower  pumping  station,  the  Board  has  caused  the  locality  to  be  exam- 
ined and  samples  of  the  water  of  the  test  wells  and  of  other  wells  in  the 
neighborhood  to  be  analyzed. 
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The  results  of  the  analyses  show  that  the  water  of  a  part  of  the  wells 
situated  in  the  neighborhood  of  Biverview  Avenue  is  considerably  pol- 
luted, and  this  pollution  is  noticeable  not  only  in  the  new  test  wells 
in  west  line  No.  2,  so  called,  and  in  the  northwest  line,  but  also  in  west 
line  N"o.  1  and  in  line  '^  B.'^  An  examination  of  the  locality  shows  that 
there  are  two  dwelling  houses  in  the  neighborhood  of  Eiverview  Avenue 
and  Clyde  Street  north  of  the  wells,  the  sewage  from  which  is  dis- 
charged into  privies  and  cesspools  on  the  premises.  These  receptacles 
are  not  tight,  and  sewage  from  them  evidently  finds  its  way  into  the 
soil  and  pollutes  the  ground  water.  Samples  of  water  from  the  wells 
from  which  the  domestic  supply  is  obtained  at  each  of  these  houses  show 
that  the  ground  water  in  this  neighborhood  is  polluted,  and  that  the 
pollution  which  affects  the  wells  in  a  narrow  belt  of  land  extending 
apparently  from  the  neighborhood  of  these  houses  southerly  toward  the 
Boulevard  wells  doubtless  comes  from  these  houses. 

While  in  its  present  state  the  water  of  the  wells  affected  by  this  pollu- 
tion is  probably  safe  for  drinking,  a  different  condition  would  be  created 
if  water  should  be  pumped  continually  from  the  ground  in  the  neigh- 
borhood of  the  test  wells,  and  the  pollution  of  the  ground  water  by  the 
dwelling  houses  in  the  neighborhood  of  Clyde  Street  might  then  become 
a  serious  matter. 

Considering  the  circumstances,  it  is  very  important,  in  the  opinion 
of  the  Board,  that  these  houses  be  acquired  and  that  all  of  the  sewage, 
so  far  as  practicable,  be  removed  from  the  ground  about  them  before 
water  from  the  ground  in  the  neighborhood  of  the-test  wells  is  supplied 
for  drinking.  After  the  discharge  of  sewage  into  the  ground  in  this 
locality  has  been  prevented,  it  is  probable  that  the  polluted  ground 
water  can  in  a  short  time  be  pumped  out  of  the  ground  in  this  region 
and  disposed  of,  and  danger  of  injury  to  the  water  supply  of  the  city 
from  this  sewage  prevented. 

All  of  the  test  wells  yielded  water  quite  freely,  but  the  presence  of 
hardpan  found  at  a  moderate  depth,  together  with  the  distance  from 
the  river,  renders  it  impossible  to  give  a  definite  opinion  as  to  the  prob- 
able quality  and  quantity  of  the  water  obtainable  in  this  locality  until 
a  test  has  been  made  by  pumping  continuously  from  wells  at  this  place 
for  a  sufficient  length  of  time  to  remove  the  present  ground  water  and 
to  produce  the  conditions  likely  to  exist  if  the  wells  were  used  per- 
manently. 

The  Board  recommends  that  the  dwelling  houses  be  acquired  as  soon 
as  practicable,  and  that  the  buildings,  including  all  sources  of  possible 
pollution  of  the  ground  water,  be  removed.  The  next  step  will  be  to 
make  a  pumping  test  as  suggested.    The  Board  will  assist  you  in  further 
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investigatioiis  if  you  bo  request  by  making  the  necessary  analyses  of  the 
water  and  will  give  you  further  advice,  if  desired,  after  the  results  of 
the  further  tests  are  available.    . 

Lynn. 

May  4,  1911. 

To  Mr.  Thomas  Campbell,  2d,  Commissioner  of  Water  and  Water  Works  of  the 

City  of  Lynn, 

Dear  Sib  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation of  May  1,  1911,  under  the  provisions  of  chapter  75,  section  117, 
of  the  Revised  Laws,  for  advice  as  to  the  methods  of  purifying  and 
increasing  the  storage  of  the  water  supply  of  the  city  of  Itynn  by  in- 
stalling a  pump  at  the  upper  end  of  Glen  Lewis  Pond  to  lift  the  water 
on  to  the  watershed  of  Breed's  Pond,  by  installing  a  pump  at  Montrose 
80  that  it  will  be  practicable  to  take  water  from  the  Saugus  River  at 
any  time,  and  by  raising  Breed's  Pond  dam. 

The  calculations  of  the  probable  yield  of  the  watersheds  of  your 
present  sources  of  supply,  assuming  that  the  consumption  of  water  will 
be  no  greater  than  in  the  past  year,  indicate  that  if  the  dry  weather  of 
the  past  twenty-four  months  continues  for  twelve  months  longer  and  the 
present  method  of  handling  the  water  is  continued,  it  will  be  practicable 
to  get  only  about  50  days'  storage,  and  in  the  spring  of  1912  tiie  storage 
would  be  exhausted ;  and  if  the  same  low  rainfall  continues  there  would 
not  be  suflScient  water  to  supply  the  city  through  another  summer  even 
if  Saugus  Eiver  water  should  be  pumped  directly  into  the  distributing 
mains. 

The  only  practicable  way  to  prevent  this  result  in  the  present  emer- 
gency is,  in  the  opinion  of  the  Board,  to  establish  in  the  shortest  possible 
time  an  ample  pumping  plant  at  Montrose  to  take  into  Hawkes  Pond 
all  of  the  water  that  may  flow  in  the  Saugus  Biver  this  year,  and  another 
adequate  pumping  plant  near  the  east  end  of  the  arm  of  Walden  Pond 
formerly  known  as  Glen  Lewis  Pond  to  pump  the  water  of  Walden 
Pond  over  the  divide  to  Breed's  Pond.  It  will  then  be  practicable  to 
pump  all  of  the  water  in  Saugus  Biver  into  Hawkes  Pond,  to  pump  the 
water  from  Hawkes  Pond  at  tlie  present  Walden  Pond  pumping  station 
into  Walden  Pond,  and  to  pump  the  water  of  Walden  Pond  from  the 
upper  end  of  Glen  I^ewis  Pond  into  the  watershed  of  Breed's  Pond,  as 
outlined  in  the  plan  described  in  your  application. 

In  addition  thereto  it  is  necessary  to  enlarge  the  outlet  of  Breed's 
Pond  down  to  the  30-inch  main  leading  from  Birch  Pond  to  the  pump- 
ing station.  A  connection  with  this  main  will  require  less  pipe  than  a 
main  directly  to  the  pumping  station  and  will  be  an  advantage  in  that 
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water  may  be  run  from  Breed^s  Pond  into  Birch  Pond  in  the  hours  when 
the  pumps  are  not  running. 

By  this  plan  the  amount  of  available  storage  will  be  increased  over 
the  amount  available  by  the  present  methods  of  pumping  by  the  equiv- 
alent of  about  1,000,000,000  gallons,  and  it  is  probable  that  by  this 
method  the  present  storage  capacity  will  be  suflScient  to  supply  the  city 
of  Lynn  from  the  Saugus  River  for  several  years  in  the  future  and  take 
no  water  into  the  city  that  has  not  been  in  storage  for  as  much  as  six 
months. 

The  raising  of  Breed's  Pond  dam,  increasing  the  capacity  of  that 
reservoir,  would  lengthen  somewhat  the  period  of  storage  if  the  water 
were  handled  as  now  proposed,  and  were  it  practicable  for  the  city  to 
depend  upon  its  ponds  and  the  Saugus  Eiver  for  the  future  supply,  no 
better  means  appears  for  increasing  the  supply*  up  to  the  limit  of  this 
source;  but  with  the  increase  in  population  of  the  city  the  supply  from 
Saugus  River  will  be  sufficient  only  for  a  few  years.  The  next  available 
local  source  of  supply  is  Ipswich  River. 

The  rights  which,  under  the  provisions  of  chapter  508  of  the  Acts  of 
the  year  1901,  the  city  has  in  Ipswich  River  and  any  further  rights 
that  may  be  acquired  will  necessarily  limit  the  time  of  draft  from  that 
river  to  certain  months,  —  in  some  years  the  time  may  be  reduced  to 
about  two  months,  —  and  require  during  the  limited  time  very  heavy 
pumping  and  large  storage  capacit}'  with  large  pipes  from  the  pumping 
plant  to  the  storage  reservoir. 

These  conditions  indicate  that  the  large  receiving  reservoir  for  this 
water  should  be  as  near  as  practicable  to  Ipswich  River,  and  be  at  such 
a  height  that  water  can  be  drawn  therefrom  by  gravity  in  moderate 
quantities  as  required  for  distribution  through  the  present  reservoirs. 

Puthermore,  the  question  of  the  taking  of  water  from  the  Ipswich 
River  watershed  in  large  quantities  by  other  communities  is  now  imder 
consideration,  and  it  is  desirable  that  plans  by  which  Lynn^s  rights  in 
this  watershed  can  be  utilized  should  be  considered. 

Under  the  circumstances,  in  order  to  make  it  possible  to  maintain  as 
good  a  supply  as  has  been  maintained  during  the  past  two  years,  the 
Board  advises  the  immediate  construction  of  the  pumping  plant  at  Mont- 
rose, with  the  necessary  appurtenances  and  works  to  make  it  practicable 
to  take  all  of  the  flow  of  the  Saugus  River  into  Hawkes  Pond;  the  im- 
mediate installation  of  a  pump  at  the  upper  end  of  Glen  Lewis  Pond 
and  the  necessary  pipe  line  and  appurtenances  to  lift  the  water  upon 
the  watershed  of  Breed's  Pond,  as  proposed  in  your  application;  and 
the  enlargement  of  the  outlet  of  Breed's  Pond,  as  above  mentioned ;  and 
that  the  necessary  surveys  and  studies  be  made  to  determine  the  best 
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plan  of  utilizing  as  fully  as  practicable  the  rights  of  the  city  of  Lynn 
in  the  Ipswich  Eiver,  together  with  the  necessary  surveys  and  plans 
for  raising  the  level  of  Breed^s  Pond  with  the  dikes  and  other  works 
incident  thereto. 

When  this  information  is  available,  it  will  be  practicable  to  advise  you 
more  definitely  as  to  raising  Breed^s  Pond. 

Mansfieij).  Aug.  3,  1911. 

To  the  Board  of  Water  Commissioners  of  the  Mansfield  Water  Supply  District. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
April  6,  1911,  a  petition  for  its  consent  to  and  approval  of  the  purchase 
or  taking  of  certain  lands  in  the  town  of  Mansfield  for  the  purpose  of 
protecting  and  preserving  the  purity  of  the  water  of  the  well  used  a.<» 
the  source  of  water  supply  for  the  Mansfield  Water  Supply  District.  Sub- 
sequently a  plan  and  description  of  the  lands  which  it  is  proposed  to 
acquire  were  submitted. 

In  response  to  this  petition  the  Board  gave  a  public  hearing,  as  re- 
quired by  chapter  499  of  the  Acts  of  the  year  1908,  as  amended  by 
chapter  135  of  the  Acts  of  the  year  1911,  at  its  oflBce,  Boom  143,  State 
House,  on  Thursday,  July  6,  1911,  notice  of  said  hearing  having  been 
given  by  publication  in  the  "  Mansfield  News.^* 

After  the  hearing,  and  after  causing  an  examination  of  the  lands  in 
question  to  be  made,  the  Board  upon  consideration  voted  to  consent  to 
and  approve  of  the  purchase  or  taking  by  the  Mansfield  Water  Supply 
District  of  certain  lands  lying  in  the  town  of  Mansfield  and  shown  upon 
a  plan  filed  in  this  office  May  26,  1911,  entitled  "  Plan  of  Proposed 
Taking  of  Land  for  Protection  of  Water  of  Mansfield  Water  Supply 
District.  Mansfield,  Mass.,  1911.  Scale  1"  =  100'.  Surveyed  by  Sher- 
man &  Perkins.'* 

The  lands,  the  taking  of  which  is  herein  approved,  have  an  aggregate 
area  of  114.35  acres  more  or  less,  and  are  bounded,  measured  and  de- 
scribed as  follows :  — 

Land  of  Heirs  of  Jesse  Atherton, 

Beginning  at  a  point  in  the  Mansfield  and  Foxboro  Town  line  at  a  comer 
of  land  of  the  Old  Colony  R.  R.  Co.  thence  running  by  said  town  line  N. 
75®  44'  E.  1141.75  feet  to  stake  and  stones;  thence  running  S.  47^  16'  E.  by 
land  of  grantors  431.25  feet  to  land  of  R.  L.  Chamberlain;  thence  running 
by  the  land  of  said  Chamberlain  S.  1°  35'  E.  166.75  feet  to  heap  of  stones; 
thence  running  by  same  land  N.  85°  45'  W.  1380.00  feet  to  stake  and  stones 
in  line  of  land  of  said  railroad  company;  thence  by  said  land  N.  34°  45'  W. 
98.00  feet  to  place  of  beginning.    Containing  8®Tioo  acres  more  or  less. 
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Land  of  Daniel  Leonard. 

Beginning  at  a  granite  bound  at  the  southeasterly  corner  of  the  Pumping 
Station  Lot  of  the  Mansfield  Water  Supply  District;  thence  running  N. 
80 "*  23'  E.  by  land  of  D.  S.  Spaulding  310=!=  feet  to  center  of  Canoe  River; 
thence  running  northerly  by  said  center  of  river  to  comer  of  land  of  Nils 
B.  A.  Hogner^  the  distance  in  a  straight  line  being  about  210  feet;  thence 
running  westerly  by  said  Hogner  land  250=b  feet  to  said  District  land; 
thence  running  southerly  in  ditch  by  said  land  about  295  feet  to  place  of 
beginning. 

Containing  one  and  one  half  acres,  more  or  less. 

Land  of  Christine  A,  Hogner, 

Beginning  at  a  comer  of  a  stone  wall  in  the  southeasterly  line  of  ''  Copeland 
Road'*;  thence  running  N.  49*^  15'  E.  30.50  feet  to  stake  by  wall;  thence 
running  S.  47^  16'  E.  by  land  of  grantor  584.25  feet  to  stake  and  stones; 
thence  running  S.  1**  15'  W.'by  land  of  grantor  116.25  feet  to  stake  and 
stones  in  line  of  land  of  David  Holmes  et  al;  thence  running  N.  39°  40'  W. 
by  said  Holmes  land  123.50  feet  to  center  of  Canoe  River;  thence  running 
southerly  by  said  center  of  river  to  northeasterly  corner  of  land  of  Nils  R.  A; 
Hogner  near  a  "watering  place";  thence  running  N.  86°  W.  by  land  of 
said  Hogner  475.  feet  to  comer  of  land  of  Sanf ord  A.  Morse ;  thence  running 
N.  2°  45'  W.  by  land  of  said  Morse  594=t=  feet  to  a  comer;  thence  running . 
N.  52°  E.  by  same  land  234.30  feet  to  a  comer;  thence  running  N.  37°  W. 
by  same  land  41.  feet  to  place  of  beginning.    Containing  6  acres,  more  or  less. 

Land  of  S.  H.  Dufeser  and  Michael  Fisher. 

Beginning  at  a  point  in  the  easterly  line  of  the  "  Copeland  Road  "  near 
the  easterly  end  of  Oakland  Street;  thence  mnning  S.  85°  03'  E.  410.18  feet 
by  land  of  Mansfield  Water  Supply  District ;  thence  running  by  same  land  S. 
23°  45'  E.  463.00  feet;  thence  running  by  same  land  N.  82°  40'  E.  202.00 
feet  to  comer  of  land  of  D.  S.  Spaulding;  thence  running  S.  9°  18'  E.  by 
said  Spaulding  land  171.00  feet  to  a  stone  bound;  thence  running  S.  80°  42' 
W.  1103.25  feet  to  easterly  line  of  said  Copeland  Road;  thence  running 
respectively  by  said  easterly  line  N.  15°  11'  E.  527.55  feet,  N.  23°  44'  E 
215.10  feet  and  N.  29°  14'  E.  116.35  feet  to  place  of  be^nning. 

Containing  13.50  acres,  more  or  less. 

From  the  above  five  lots  have  been  sold  and  deeds  recorded  prior  to  May 
first,  1911. 

Lots  numbered  88  and  89  to  Fillippo  Capone. 
"  "         92  and  55  "  Antonio  GambaU. 

"  "         35  on  Kenny  Street  to  Giovanni  Saia. 

For  further  description  reference  may  be  made  to  a  plan  made  by  Goff 
and  Schofield,  October  1910,  on  file  with  Bristol  County  Registry  of  Deeds, 
North  District. 
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Land  of  Nils  R,  A,  Hogner. 

Beginning  at  the  northeasterly  comer  of  the  Pumping  Station  Lot  at  the 
intersection  of  walls;  thence  N.  1°  45'  W.  by  land  of  S.  A.  Morse  147.50 
feet;  thence  running  S.  86®  E.  16.50  feet  to  comer  of  land  of  C.  A.  Hogner; 
thence  continue  same  course  by  land  of  said  C.  A.  Hogner  and  running 
475.00  feet  to  center  of  river  (Canoe) ;  thence  running  southerly  by  said 
center  of  river  to  a  corner  of  land  of  Daniel  Leonard,  the  distance  in  a 
straight  line  being  about  600  feet;  thence  running  westerly  about  250  feet 
by  laud  of  said  Leonard  to  a  ditch  in  line  of  land  of  Mansfield  Water 
Supply  District;  thence  running  northerly  by  said  ditch  about  215.00  feet 
to  a  turn  in  ditch;  thence  running  northwesterly  by  said  ditch  79.00  feet; 
thence  running  N.  10®  W.  230.00  feet  to  place  of  beginning. 

Containing  5^  acres  more  or  less. 

L€Md  of  Heirs  of  Patrick  Heam. 

Beginning  at  a  point  in  the  westerly  line  of  ''  Copeland  Road '' ;  being  a 
comer  of  W.  M.  Lowney  land;  thence  running  N.  79®  W.  72.00  feet  to  a 
comer;  thence  running  by  land  of  said  Lowney  N.  7®  W.  356.00  feet  to 
comer  of  land  of  S.  A.  Morse;  thence  running  N.  86®  30'  E.  255.00  feet  to 
the  westerly  line  of  said  Copeland  Road;  thence  running  southerly  by  said 
road  420.00  feet  to  place  of  beginning. 

Containing  l^^oo  acres  more  or  less. 

Land  of  Roland  L,  Chamherlmn. 

Beginning  at  the  northeasterly  comer  of  land  of  S.  R.  Morse  at  stake  and 
stones  near  the  westerly  side  of  "  Copeland  Road  ";  thence  running  S.  52®  45' 
W.  234.75  feet  by  land  of  said  Morse  and  within  the  limits  of  said  road  to 
stake  and  stones;  thence  running  N.  83®  30'  W.  by  land  of  said  Morse  1370=ti 
feet  to  stake  in  wall;  thence  running  N.  34®  45'  W.  by  land  of  Old  Colony 
R.  R.  Co.  297.00  feet  to  stake  and  stones  at  comer  of  land  of  heirs  of  Jesse 
Atherton;  thence  running  S.  85®  45'  E.  by  said  heirs'  land  1380.00  feet  to  a 
heap  of  stones;  thence  running  N.  1®  35'  W.  166.75  feet  by  same  land  to 
stake  and  stones;  thence  running  by  land  of  grantor  S.  47®  16'  E.  531.00 
feet  to  stake  in  wall  in  southeasterly  line  of  said  "  Copeland  Road '' ;  thence 
running  S.  49®  15'  W.  30.50  feet  by  said  line  to  corner  of  land  of  Christine 
A.  Hogner;  thence  mnning  N.  37®  W.  by  land  of  the  aforesaid  S.  A.  Morse 
22.00  feet  to  place  of  beginning. 

Containing  lOTloo  acres  more  or  less. 

Reserving,  however,  that  portion  of  "Copeland  Road"  included  in  the 
foregoing  description. 
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Land  of  Old  Colony  RcUlroad  Company. 

Beginning  at  the  northwesterly  comer  of  said  premises  in  the  Mansfield 
and  Foxboro  Town  Line;  thence  running  N.  75°  44'  E.  367.25  feet  to  corner 
of  land  of  Atherton  heirs;  thence  running  S.  34 *'  45'  E.  395.00  feet  by  land 
of  said  Atherton  and  land  of  R.  L.  Chamberlain  to  comer  of  land  of  S.  A. 
Morse;  thence  running  S.  36°  15'  E.  131.00  feet  to  comer  of  land  of  town 
of  Mansfield;  thence  running  S.  77°  50'  W.  by  land  of  said  town  and  land 
of  W.  M.  Lowney  771.00  feet;  thence  running  N.  10°  39'  E.  514.30  feet  by 
land  of  grantor  to  place  of  beginning. 

Containing  6^  no  acres  more  or  less. 

Land  of  Elizabeth  M,  Holmes, 

Beginning  at  a  point  in  the  southerly  line  of  land  of  David  Holmes  et  al. 
being  in  the  northerly  line  of  a  lane  running  to  a  "  watering  place  " ;  thence 
mnning  S.  1°  15'  W.  466.90  feet  to  land  of  Edward  A.  Matthews;  thence 
running  S.  84°  30'  W.  86.70  feet  by  land  of  said  Matthews  to  centre  of 
Canoe  River;  thence  running  northerly  by  said  centre  of  river  to  corner  of 
land  of  said  heirs;  thence  running  S.  86°  E.  32.75  feet  by  said  heirs'  land  to 
place  of  beginning. 

Containing  l^^^ioo  acres  more  or  less. 

Land  of  San  ford  A,  Morse. 

Beginning  at  a  point  in  the  westerly  line  of  the  "  Copeland  Road  "  at  the 
northeasterly  comer  of  land  of  heirs  of  Patrick  Hearn;  thence  running  S. 
86°  30'  W.  255.00  feet  by  said  Hearn  land;  thence  running  by  land  of  W.  M. 
Lowney  (crossing  Oakland  Street)  N.  11°  20'  W.  410.00  feet;  thence  running 
by  same  land  N.  80°  45'  E.  554.00  feet;  thence  by  same  land  N.  33°  W. 
426.00  feet;  thence  by  same  land  N.  87°  23'  W.  129.50  feet  to  stake  and 
stones,  a  corner  of  land  of  town  of  Mansfield;  thence  running  by  said  land 
and  land  of  Old  Colony  R.  R.  Co.  N.  36°  15'  W.  643.00  feet  to  stake  in  wall; 
thence  mnning  by  land  of  R.  L.  Chamberlain  S.  83°  30'  E.  1370.00iiz  feet 
to  stake  and  stones  near  said  "  Copeland  Road " ;  thence  running  by  said 
land  N.  52°  45'  E.  234.75  feet  to  stake  and  stones;  thence  running  (crossing 
said  road)  S.  37°  E.  22.00  feet  to  comer  of  wall;  thence  continuing  same 
course  by  land  of  Christine  A.  Hogner  41.00  feet  to  end  of  wall;  thence 
running  by  same  land  S.  52°  W.  234.30  feet;  thence  running  by  same  land 
S.  2°  45'  E.  594.00i±:  feet  to  land  of  Nils  R.  A.  Hogner;  thence  running  N. 
86°  W.  16.50  feet  to  the  comer  of  said  Hogner  land;  thence  running  S. 
1°  45'  E.  by  said  Hogner  land  147.50  feet  to  intersections  of  walls  at  north- 
east comer  of  land  of  said  Water  District;  thence  running  S.  78°  15'  W. 
268.50  feet  by  said  Vd;  thence  running  S.  68°  30'  W.  480.00dz  feet;  thence 
running  southwesterly  (crossing  said  road)  236.00=t  feet  to  place  of  beginning. 
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Containing  27  acres  more  or  less,  including  portions  of  Oakland  Street  and 
Copeland  Road.  The  said  Copeland  Road  is  reserved  in  former  deeds  and 
is  called  30  feet  wide.  Oakland  Street  being  60  feet  wide. 

Land  of  DoUver  8,  Spaulding. 

Beginning  at  a  stone  set  in  stones  at  the  southeast  corner  of  ''  Royal  Park 
Plat "  owned  by  S.  H.  DiJeser  and  Michael  Fisher;  thence  running  N.  9®  18' 
W.  171.00  feet  to  land  of  the  Mansfield  Water  Supply  District;  thence 
running  N.  80°  23'  E.  546.75  feet,  passing  over  a  granite  bound  situate  at 
the  southeasterly  comer  of  land  of  said  District  to  stake  and  stones  in  line 
of  land  of  E.  A.  Matthews  and  at  a  corner  of  land  of  Henry  De  Mey ;  thence 
running  S.  9**  37'  E.  174.00  feet  by  land  of  said  De  Mey  to  a  comer;  thence 
running  S.  80''  42'  W.  546.75  feet  to  place  of  beginning. 

Containing  2  ^%oo  acres  more  or  less. 

Land  of  David  Holmes  et  <d. 

Beginning  at  a  stake  in  the  northerly  line  of  land  of  Elizabeth  M.  Holmes; 
being  in  the  northerly  line  of  a  'watering  place ';  thence  running  N.  1®  15'  E. 
by  land  of  grantor  401.85  feet  to  stake  and  stones  in  line  of  land  of  Christine 
A.  Hogner;  thence  running  by  said  Hogner  land  N.  39®  40'  W.  123.50  feet 
to  center  of  Canoe  River;  thence  running  southerly  by  said  center  to  comer 
of  land  of  said  Hogner;  thence  running  S.  86®  E.  by  land  of  said  Elizabeth 
M.  Holmes  32.75  feet  to  place  of  beginning. 

Containing  2  %  acres  more  or  less. 

Land  of  Town  of  Mansfield. 

Beginning  at  the  southwesterly  comer  of  said  parcel  at  an  inward  comer 
of  land  of  Walter  M.  Lowney;  thence  running  N.  15®  10'  W.  by  said 
Lowney  land  458.00  feet  to  land  of  Old  Colony  R.  R.  Co. ;  thence  running  N. 
77®  50'  E.  174.00  feet  to  comer  of  said  Company  land;  thence  running  S. 
36®  15'  E.  by  land  of  S.  A.  Morse  512.00  feet  to  land  of  said  Lowney;  thence 
ranning  S.  SO®  16'  W.  354.50  feet  to  place  of  beginning. 

Containing  2'^%oo  acres,  more  or  less. 

Land  of  Edward  A,  Matthews, 

Beginning  at  a  point  in  the  southerly  line  of  land  of  Elizabeth  M.  Holmes; 
thence  running  S.  1®  15'  W.  293.50  feet  to  stake  and  stones,  a  corner  of  land 
of  D.  S.  Spaulding  and  land  of  Henry  De  Mey;  thence  running  S,  80°  23'  W. 
by  land  of  said  Spaulding  170=fc:  feet  to  center  of  Canoe  River,  a  corner  of 
land  of  Daniel  Leonard;  thence  running  northerly  by  said  center  of  river  to 
comer  of  land  of  Elizabeth  M.  Holmes;  thence  running  N.  84°  30'  E.  86.70 
feet  by  said  Holmes  land  to  place  of  beginning. 

Containing  1  acre  more  or  less. 
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Land  of  Walter  M.  Lowney. 

Beginning  at  a  point  in  the  northerly  line  of  Oakland  Street;  said  point 
being  13.02  feet  N.  10^  39'  E.  of  a  stone  bound  situate  at  an  angle  in  and 
over  the  pipe  line  of  said  Mansfield  Water  Supply  District;  thence  running 
N.  10**  39'  E.  694.68  feet  to  land  of  the  Old  Colony  E.  R.  Co.;  thence  running 
by  said  Company  land  N.  77**  50'  E.  597.00  feet  to  comer  of  land  of  Town 
of  Mansfield;  thence  running  S.  15 **  10'  E.  by  land  of  said  town  458.00  feet; 
thence  running  by  same  N.  80 ^^  16'  E.  354.50  feet  to  stake  and  stones;  thence 
running  S.  87**  23'  E.  129.50  feet  by  land  of  Sanford  A.  Morse  to  corner; 
thence  running  by  same  land  S.  33**  E.  426.00  feet;  thence  running  S.  80°  45' 
W.  554.00  feet  by  same  land;  thence  running  by  same  land  S.  11**  20'  E. 
160.00=t=  feet  to  said  Oakland  Street;  thence  running  by  land  of  said  street 
N.  71®  10'  "JV.  389.40  feet  to  an  angle  in  said  street;  thence  running  by  line 
of  said  street  N.  86°  37'  W.  653.00  feet  to  place  of  beginning. 

Containing  19  acres  more  or  less. 

Also  another  lot. 

Beginning  at  a  point  in  the  southerly  line  of  Oakland  Street,  said  point 
being  92.00  feet  S.  55°  29'  E.  from  a  stone  bound  situate  at  an  angle  in  and 
over  the  pipe  line  of  said  Mansfield  Water  Supply  District ;  thence  running 
S.  55°  29'  K  by  land  of  grantor  1261.50  feet  to  corner  of  land  of  heirs  of 
Patrick  Hearn;  thence  running  N.  7°  W.  by  said  Heam  land  356.00  feet  to 
comer  of  land  of  S.  A.  Morse;  thence  running  by  said  Morse  land  N.  11°  20' 
W.  190.00d=  feet  to  line  of  said  street;  thence  running  N.  71°  10'  W. 
414.00=t  feet  to  angle  in  said  street;  thence  ranning  N.  86°  37'  W.  573.00± 
feet  to  place  of  beginning. 

Containing  6^%oo  acres,  more  or  less. 

Mabblehead. 

Nov.  2,  1911, 
To  the  Board  of  Water  Commissioners  of  the  Town  of  Marblehead. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Aug.  29,  1911,  the  following  communication  relative  to  enlarging  and 
improving  the  water  supply  of  the  town  of  Marblehead :  — 

The  limit  of  the  capacity  of  the  wells  from  which  the  water  supply  of 
Marblehead  is  drawn  has  been  reached,  and  it  is  necessary  to  seek  an  addi- 
tional supply  without  delay.  In  1908  the  matter  of  enlarging  and  improving 
the  water  supply  of  the  town  was  investigated  by  William  S.  Johnson,  civil 
engineer,  and  as  a  result  of  these  investigations  it  was  recommended  that 
filtration  works  be  constructed  for  the  purification  of  the  water  from  the 
present  sources  and  that  water  for  an  additional  supply  be  taken  from  wells 
to  be  driven  in  Thompson's  Meadow,  about  a  mile  from  the  pumping  station. 

On  May  7,  1908,  we  received  a  communication  from  you,  advising  that 
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this  plan  appeared  to  be  the  best  practical  method  of  enlarging  and  im- 
proving the  supply,  and  the  only  practical  plan  by  which  an  independent 
supply  of  good  water  could  be  obtained  at  a  reasonable  expense.  Since  that 
time  the  filtration  plant  has  been  installed  and  has  operated  satisfactorily, 
but  nothing  has  been  done  toward  getting  an  additional  supply  from  Thomp- 
son's Meadow.  During  the  past  dry  summers  well  No.  2,  the  principal  source 
of  supply,  has  been  drawn  to  a  very  low  level  and,  although  there  has  been 
a  material  reduction  in  the  consumption  of  water,  it  is  evident  that  the  limit 
of  capacity  of  the  wells  has  been  reached. 

The  brook  which  flows  through  Thompson's  Meadow  has  a  watershed  of 
more  than  one  half  of  a  square  mile,  and  the  flow  of  the  brook  is  well  main- 
tained in  a  dry  season.  The  water  is  much  softer  than  the  water  drawn  from 
the  ground  in  the  meadow,  and  the  levels  are  such  that  it  can  be  conveyed  by 
gravity  to  the  filter  beds  near  the  pumping  station.  If  the  quality  of  the 
water  after  filtration  through  the  present  filter  plant  would  be  satisfactory 
for  domestic  purposes,  it  would  be  possible  to  secure  during  seasons  when 
there  is  a  considerable  flow  in  the  brook  a  much  softer  water  than  could  be 
obtained  either  from  our  present  supply  or  from  Thompson's  Meadow,  and 
the  water  could  be  obtained  without  pumping  and  at  a  comparatively  small 
expense.  If  it  were  possible  to  use  this  supply  during  the  winter  and  spring 
months,  the  old  wells  would  have  an  opportunity  to  recover  to  such  an  extent 
that  a  large  supply  of  good  water  could  be  obtained  from  them  during  the 
summer  months  when  the  draft  is  greatest. 

The  plan  which  we  would  submit  for  jrour  consideration  and  advice  is  to 
construct  a  small  intake  basin  at  some  point  on  the  brook  and  convey  the 
water  from  this  intake  to  the  present  filter  plant.  At  the  same  time  wells 
could  be  driven  in  Thompson's  Meadow  as  proposed  in  1908,  and  a  small 
pumping  plant  would  be  installed  so  that  water  might  be  pumped  from  the 
ground  into  this  pipe  and  conveyed  to  the  filters  whenever  necessary  or 
desirable. 

We  would  respectfully  ask  your  advice  as  to  the  feasibility  of  the  plan 
outlined  above,  and,  if  the  use  of  water  from  the  brook  is  advisable,  we 
would  like  assistance  in  determining  the  best  point  from  which  to  take  the 
water.  We  also  desire  advice  as  to  the  area  of  land  which  it  is  desirable  to 
acquire  Ia  order  to  protect  the  purity  of  the  water  so  that  after  filtration  it 
will  be  absolutely  safe. 

Oiur  engineer  will  furnish  you  with  data  in  regard  to  our  present  wells  and 
also  in  regard  to  the  proposed  plans. 

• 

The  Board  has  caused  the  present  and  proposed  sources  of  supply  to 
be  examined  by  one  of  its  engineers  and  has  considered  the  information 
presented.  The  quantity  of  water  used  from  the  present  sources  of 
supply  is  already  equal  to,  if  not  in  excess  of,  their  capacity  in  dry 
periods,  and  an  additional  supply  is  evidently  required. 
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The  watershed  of  the  brook  flowing  through  Thompson's  Meadow 
above  the  lower  of  the  proposed  points  of  taking,  though  lying  between 
the  cities  of  Salem  and  Lynn  and  within  a  short  distance  of  either  city, 
is  comparatively  sparsely  populated.  There  are,  nevertheless,  a  number 
of  important  sources  of  pollution  within  the  watershed,  but  the  exam- 
ination does  not  show  that  there  is  any  very  material  difference  in  the 
quality  of  the  water  at  the  two  points  of  taking  suggested. 

If  water  were  taken  from  the  brook  flowing  through  Thompson's 
Meadow  at  the  point  indicated  above  the  meadow,  the  quantity  obtainable 
would  not  be  suflBcient  to  add  very  materially  to  the  water  supply  of  the 
town  in  a  dry  period,  unless  a  storage  reservoir  of  considerable  size 
should  be  constructed.  If  the  water  of  the  brook  should  be  taken  at 
the  lower  of  the  two  points  suggested,  near  the  outlet  of  Thompson's 
Meadow,  a  much  larger  supply  could  be  obtained  than  at  the  upper 
point,  the  cost  would  be  less  and  the  quality  of  the  water  not  materially 
different. 

Judging  from  the  available  analyses,  the  water  of  the  stream  flowing 
through  Thompson's  Meadow  is  very  variable  in  iquality.  It  is  fre- 
quently very  highly  colored,  and  the  quantity  of  organic  matter  present 
at  times  is  large.  The  filters  which  it  is  proposed  to  use  for  the  puri- 
fication of  this  water  were  built  only  for  the  removal  of  iron  from  the 
water  of  well  N"o.  2.  They  could  probably  be  adapted  for  the  filtration 
of  the  brook  water  without  serious  difficulty,  and  their  area  is  such  that 
under  efficient  management  they  could  piobably  be  so  operated  as  to 
effect  a  satisfactory  purification  of  the  water  of  this  brook.  It  would  be 
practicable,  while  the  quantit}*^  of  water  used  remains  about  as  at  present, 
to  obtain  nearly  always  an  adequate  supply  of  water  from  the  brook 
during  the  winter  and  early  spring,  which  will  be  much  softer  than  that 
now  supplied  from  well  No,  2.  The  water  would  be  colored  considerably 
at  times  with  vegetable  matter  and  there  would  be  considerable  varia- 
tion in  the  hardness  of  the  water  supplied  to  consumers.  If  efficiently 
filtered,  however,  the  brook  water  is  likely,  in  the  opinion  of  the  Board, 
to  be  on  the  whole  more  acceptable  to  consumers  than  the  water  of  the 
present  sources  of  supply. 

Eegarding  the  plan  of  taking  water  from  the  ground  in  Thompson's 
Meadow,  no  further  investigations  appear  to  have  been  made  since  you 
were  advised  as  to  taking  water  from  that  source  in  1908.  Water  was 
obtained  in  considerable  quantity  for  several  years  from  a  point  near 
the  southerly  end  of  the  meadow  and  used  for  the  supply  of  a  portion 
of  the  town  of  Swampscott,  and  later  tests  in  the  northerly  part  of  the 
meadow  indicate  that  water  can  be  obtained  freely  from  the  ground  in 
that  locality.    These  tests  indicate  that  a  very  considerable  addition  to 
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your  present  sources  can  be  obtained  from  the  ground  in  Thompson's 
Meadow,  and  the  results  of  numerous  analyses  of  samples  of  water  from 
wells  in  that  locality  show  that  its  quality  is  likely  to  differ  but  little 
from  the  quality  of  the  filtered  water  supplied  to  the  town  from  your 
present  sources. 

MiDDLEBOROUGH. 

June  8,  1911. 
To  the  Board  of  Selectmen,  Middlehorough,  Mass. 

GEXTLEiMEX :  —  In  response  to  your  petition  the  Board,  after  a  hear- 
ing, has  decided  to  make  to  the  city  of  Taunton  these  recommendations 
as  to  boating,  fishing  and  ice  cutting  on  Assawompsett  Pond. 

That  no  permits  be  granted  for  boating,  fishing  or  ice  cutting  on  that 
portion  of  Assawompsett  Pond  which  lies  within  one-fourth  mile  of  the 
intake  of  the  Taunton  water  works  at  Assawompsett  Pond,  except  that 
boatmen  be  allowed  to  cross  these  waters  in  passing  from*  one  part  of 
the  pond  to  another; 

That  no  permits  be  required  hereafter  for  boating,  fishing  or  ice  cut- 
ting on  the  portion  of  the  pond  east  of  a  line  drawn  from  the  Nemasket 
Biver  to  a  point  one-fourth  mile  west  of  the  mouth  of  Tamett  Brook. 

Deo.  20,  1911. 
To  the  Board  of  Water  Commissioners  of  the  Middlehorough  Fire  District. 

Gentlemen:  —  The  State  Board  of  Health  received  from  j'ou  on 
Dec.  13,  1911,  an  application  for  advice  relative  to  the  improvement  of 
the  water  supply  of  the  town  of  Middlehorough,  in  which  three  plans  are 
suggested:  one,  the  filtration  of  the  water  of  the  present  well  for  the 
removal  of  iron;  two,  the  sinking  of  tubular  wells  in  the  valley  of  the 
Nemasket  River  about  a  quarter  of  a  mile  above  the  pumping  station, 
to  be  used  in  place  of  the  water  of  the  present  well ;  and  three,  the  sink- 
ing of  deep  tubular  wells  in  tlie  neighborhood  of  the  present  pumping 
station.  You  have  also  submitted  the  results  of  tests  made  for  the  pur- 
pose of  obtaining  a  ground-water  supply  in  the  neighborhood  of  the 
pumping  station  and  sketches  of  works  proposed  for  removing  the  iron 
from  the  water  of  your  present  well. 

The  Board  has  caused  the  locality  to  be  examined  by  its  engineer  and 
has  considered  the  plans  presented  and  the  character  of  the  water  from 
your  present  well,  as  shown  by  numerous  analyses  covering  a  period 
of  many  years. 

The  results  of  these  analyses  show  that  the  quantity  of  iron  in  the 
water  has  been  increasing  rapidly  for  several  years  and  that  the  amount 
has  become  so  great  as  to  make  the  water  objectionable  for  many  do- 
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mestic  uses.  Experience  in  the  treatment  of  water  containing  an  ex- 
cessive quantity  of  iron  has  shown  that,  while  in  some  cases  the  removal 
of  an  excess  of  iron  is  very  difficult,  in  others  it  is  removed  readily  by 
thorough  aeration  and  subsequent  filtration  through  sand.  The  tests 
which  you  have  made  and  the  results  of  analyses  of  the  water  indicate 
that  in  its  present  condition  the  excess  of  iron  can  be  removed  from 
the  water  supply  of  Aliddleborough  without  very  serious  difficulty. 

The  quantity  of  water  supplied  from  the  well  during  recent  very  dry 
years  has  been  ample  for  all  the  requirements  of  the  town,  and  if  the 
policy  of  metering  the  services  is  extended  until  practically  all  services 
are  supplied  through  meters,  it  is  probable  that  the  present  well  will 
furnish  a  sufficient  quantity  of  water  for  several  years  in  the  future. 

The  tests  made  with  a  view  to  obtaining  water  from  driven  wells  in 
the  neighborhood  of  the  pumping  station  have  shown  that  in  the  im- 
mediate neighborhood  of  the  pumping  station  the  conditions  are  not 
favorable  for  obtaining  water  freely  from  the  ground;  but  at  a  point 
on  the  south  side  of  the  river,  about  one-quarter  of  a  mile  above  the 
pumping  station,  the  wells  penetrated  a  porous  stratum  of  soil  at  a  depth 
of  approximately  30  feet,  from  which  water  could  be  drawn  very  freely, 
and  analyses  of  samples  of  the  water  from  these  wells  indicate  tliat  it 
would  be  of  good  quality  for  domestic  purposes.  The  conditions  affect- 
ing.  the  character  of  the  water  might,  however,  be  changed  considerably 
if  the  quantity  required  for  the  supply  of  the  town  should  be  drawn 
continually  from  the  ground  at  this  place,  and  in  order  to  determine 
the  probable  quality  of  the  water,  as  well  as  the  probable  quantity  that 
might  be  obtained  at  the  locality  indicated,  a  further  test  is  necessary. 
This  test  could  best  be  made  by  sinking  a  number  of  wells,  —  probably 
ten  or  twelve,  —  connecting  tliem  with  a  power  pump  and  pumping 
from  them  continuously  for  a  period  of  two  weeks  or  more,  at  a  rate 
of  as  much  as  half  a  million  gallons  per  day,  observing  by  means  of 
other  wells  in  the  region  the  fluctuation  of  the  ground  water  in  the  neigh- 
borhood, and  testing  at  the  same  time  the  character  of  the  water  by 
means  of  frequent  analyses,  to  determine  the  probability  of  any  materia] 
change  in  its  quality  with  continued  use. 

Such  a  test  would  probably  cost  from  $1,000  to  $1,500  and  possibly 
more,  but  if  the  results  were  satisfactory  and  it  was  decided  to  take 
water  from  the  ground  in  that  locality,  the  test  wells  might  form  a  part 
of  the  permanent  works,  so  that  the  net  cost  to  the  town  in  that  case 
would  probably  be  about  one-third  of  the  amount  expended  for  the  test. 

It  is  probable  that  in  case  the  test  should  show  that  a  sufficient  supply 
of  good  water  could  be  obtained  from  the  tubular  wells,  as  proposed,  the 
cost  of  supplying  the  town  with  water  by  this  plan  would  be  somewhat 
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less  than  the  cost  of  filtering  the  water  of  the  present  source,  though 
the  difference  in  cost  between  the  two  plans  would  probably  not  be  great. 
It  is  not  probable  that  there  would  be  any  very  material  difference  in 
the  quality  of  the  water  obtainable  under  these  plans,  though  the  water 
of  the  tubular  wells  a  quarter  of  a  mile  above  the  pumping  station 
would,  so  far  as  can  be  judged  from  the  very  limited  information  thus 
far  available,  probably  be  somewhat  softer  and  to  that  extent  more  de- 
sirable than  the  water  of  the  present  source  after  filtration. 

Regarding  the  plan  of  sinking  deep  tubular  wells,  by  which  are  meant, 
presumably,  wells  150  feet  or  more  in  depth,  in  the  neighborhood  of  the 
pumping  station  or  elsewhere,  it  is  impossible  to  give  you  definite  advice 
as  to  the  probable  results.  Such  wells  have  been  tried  in  many  places  in 
Massachusetts,  but  in  the  majority  of  cases  the  quantit}'^  of  water  ob- 
tained has  been  quite  limited  and  the  quality  is  frequently  undesirable 
for  domestic  purposes.  Judging  from  the  experience  elsewhere  it  is 
unlikely  that  an  adequate  supply  of  good  water  can  be  obtained  by 
means  of  deep  wells,  as  proposed. 

Should  you  decide  to  make  further  tests  to  determine  the  probable 
quantity  and  character  of  the  water  obtainable  from  the  ground  in  the 
valley  of  the  river  above  the  pumping  station,  the  Board  will,  upon 
request,  assist  you  by  making  the  necessary  analyses  of  water  and  will 
then  advise  you,  if  you  desire,  as  to  the  probable  quantity  and  character 
of  the  water  obtainable  there. 

In  case  you  decide  to  filter  the  water  of  the  present  well,  it  will  be 
very  desirable  before  beginning  the  construction  of  works  to  make  more 
thorough  tests,  in  order  to  make  certain  that  the  water  can  be  eflSciently 
purified  and  to  determine  more  definitely  the  most  favorable  arrange- 
ment of  works  for  this  purpose.  The  Board  will,  upon  request,  advise 
you  as  to  conducting  these  tests  and  as  to  final  plans  of  purification 
works. 

^^^'™^'  May  4,  1911. 

To  the  Board  of  Water  Commissioners  of  the  Town  of  Milton,  Mass. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  water  supplied  through  faucets  in  Milton  and  advice  as  to  the  quan- 
tity of  lead  present  therein,  the  Board  has  caused  samples  of  water  to 
be  collected  from  several  faucets  in  different  parts  of  the  town  on  two 
different  dates  and  the  qiiantity  of  lead  therein  to  be  determined  by 
analysis. 

The  results  show  that  the  quantity  present  in  each  of  the  faucets  ex- 
amined averaged  much  less  than  the  minimum  amount  which  has  been 
known  to  cause  lead  poisoning.    Samples  collected  from  the  same  faucets 
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early  in  the  morning  after  the  water  had  been  standing  over  night  and 
before  any  had  been  drawn  showed  in  only  one  ease  a  notably  higher 
quantity  of  lead,  and  this  amount  was  in  the  second  sample  examined  and 
was  but  little  more  than  the  minimum  amount  known  to  have  caused 
lead  poisoning. 

The  results  do  not  indicate  that  the  action  of  the  water  on  lead  service 
pipes  in  Milton  is  sufiScient  to  cause  lead  poisoning,  but  where  such 
pipes  are  in  use  it  is  desirable  that  enough  water  be  allowed  to  run 
from  the  faucet  to  empty  the  service  pipe  before  the  water  is  used  for 
drinking. 

MoNsoN  (State  Hospital).  j^^  ^  ^^^^ 

To  EvEEETT  Flood,  M.D.,  Superintendent  of  the  Monson  State  Hospital,  Palmer, 

Mass. 

Dear  Sir:  —  The  State  Board  of  Health  has  considered  your  com- 
munication of  Dec.  21,  1910,  with  reference  to  investigations  which  you 
propose  to  make  with  a  view  to  obtaining  an  emergency  water  supply 
for  the  hospital  by  sinking  wells  between  the  brook  flowing  through  the 
grounds  of  the  institution  and  the  gravel  bank  at  the  foot  of  the  slope 
formerly  used  as  a  sewage  irrigation  area,  and  has  caused  the  locality 
to  be  examined  by  one  of  its  engineers. 

Judging  from  surface  indications  in  the  neighborhood  of  the  place 
where  it  is  proposed  to  make  the  tests,  the  soil  is  probably  coarse  and 
porous,  and  the  conditions  appear  to  be  favorable  for  obtaining  water 
from  the  ground  by  means  of  wells  in  this  locality.  Begarding  the  prob- 
able quality  of  the  water  obtainable  from  the  ground  at  this  location,  the 
circumstances  are  not  favorable.  Sewage  has  been  discharged  upon  the 
ground  at  several  points  on  the  higher  lands  adjacent  to  the  low  ground 
in  which  it  is  proposed  to  locate  the  wells,  and  it  is  likely  that  the 
ground  water  at  the  locality  indicated  would  show  marked  evidence  of 
previous  sewage  contamination. 

Considering  the  conditions  it  does  not  seem  to  the  Board  likely  that 
water  of  good  quality  for  domestic  purposes  can  be  obtained  from  the 
groimd  at  the  locality  indicated. 

The  only  other  locality  within  the  lands  owned  by  the  hospital  where 
the  conditions  appear  to  be  favorable  for  obtaining  water  freely  from 
the  ground,  at  a  point  suflSciently  distant  from  possible  sources  of  pollu- 
tion to  make  it  likely  that  a  desirable  ground-water  supply  could  be 
obtained,  is  in  the  low  ground  ju^t  west  of  the  New  London  Northern 
Bailroad  and  north  of  the  point  where  it  is  crossed  by  the  highway 
which  passes  the  hospital  buildings;  but  tests  made  at  this  point  in 
1896  indicated  that  the  ground  water  was  likely  to  be  affected  by  an 
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excessive   quantity   of   iron,   which   would  m^ke   it   objectionable   for 
domestic  use. 

It  is  possible  that  an  adequate  supply  of  good  water  might  be  obtained 
for  the  institution  near  the  foot  of  the  slope  west  of  the  New  London 
Northern  Railroad  and  south  of  the  highway,  from  one-quarter  to  one- 
half  a  mile  south  of  the  location  of  the  test  wells  sunk  in  1896,  but  this 
locality  is  beyond  the  limits  of  the  land  owned  by  the  hospital.  If  it  is 
likely  that  land  can  be  obtained  in  that  region  at  a  reasonable  cost, 
it  might  be  advisable  to  make  tests  there  with  a  view  to  obtaining  water 
for  the  supply  of  the  institution.  This  location  appears  to  be  the  most 
favorable  place  in  which  to  make  tests  for  a  ground-water  supply  in 
the  immediate  neighborhood  of  the  hospital. 

Monterey. 

May  4,  1911. 

To  Messrs.  Abthub  M.  Minee,  O.  C.  Bidwell,  John  van  Buuk  and  Jaspeb 

H.  Bills,  Monterey,  Mass, 

Gentlemen:  —  The  State  Board  of  Health  received  from  vou  on 
April  12,  1911,  an  application  for  advice  as  to  a  proposed  system  of 
water  supply  for  the  village  of  Monterey,  which  you  describe  as  fol- 
lows :  — 

The  proposed  source  of  supply  is  a  spring  of  water  on  the  mountain  side 
on  land  of  Philando  C.  Harmon  in  the  extreme  southerly  part  of  the  town  .  .  . 

The  spring  is  located  in  a  territory  of  woodland  about  1,470  feet  above  sea 
level  — 170  feet  above  the  post-office,  lowest  level  in  center  of  the  village  of 
Monterey  —  and  about  100  feet  above  any  of  the  higher  elevations  on  which 
there  will  be  water  takers. 

This  elevation,  it  is  believed,  will  make  possible  a  supply  entirely  by  gravity. 

The  length  of  the  main  pipe  Hue,  as  surveyed,  the  approximate  location 
of  which  is  shown  on  plan,  is  13,000  feet. 

The  plan  is  accompanied  by  a  sketch  showing  the  location  of  the 
spring  from  which  it  is  proposed  to  take  the  supply  and  the  line  of 
the  main  pipe  leading  to  the  village.  It  is  understood  that  the  system 
is  to  be  constructed  of  small  pipes,  with  a  view  to  supplying  water  for 
domestic  purposes  only  to  the  inhabitants  of  the  main  village  and  its 
vicinity,  to  the  dwelling  houses  along  the  pipe  line  and  probably  to  the 
summer  cottages  in  the  neighborhood  of  Lake  Garfield. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engi- 
neers and  a  sample  of  water  from  the  spring  to  be  analyzed.  The 
region  about  the  spring  is  uninhabited  and  the  results  of  the  analysis 
show  that  the  water  is  of  excellent  quality  for  the  purposes  of  a  public 
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water  supply.  The  quantity  of  water  flowing  from  the  spring  at  the 
present  time  is  apparently  between  30,000  and  40,000  gallons  per  day, 
a  quantity  which  is  probably  considerably  greater  than  would  be  re- 
quired by  the  population  which  it  is  proposed  to  supply;  but,  while  the 
flow  of  the  spring  is  said  to  be  well  maintained  in  the  summer  season, 
it  is  not  improbable  that  in  very  dry  years  the  flow  will  be  considerably 
less  than  was  found  at  the  time  of  the  recent  examination.  It  is  likely, 
however,  that  if  a  deep  basin  should  be  constructed  at  the  location  of 
the  spring,  a  suflScient  quantity  of  water  could  be  obtained  for  the  re- 
quirements of  the  village  with  reasonable  use  unless  the  population  be- 
comes considerably  greater  than  at  the  present  time. 

It  is  understood  that  you  do  not  propose  to  build  works  during  the 
present  year,  and  the  Board  recommends  that  a  basin  be  excavated  at 
the  site  of  the  spring  and  careful  measurements  of  the  flow  kept  during 
the  remainder  of  the  present  year  to  determine  more  definitely  its 
probable  yield.  When  the  results  of  the  observations  suggested  are 
available,  the  Board  can  advise  you  more  definitely  as  to  the  practi- 
cability of  obtaining  an  adequate  supply  of  water  for  Monterey  from  this 
source. 

Nantucket. 

Mabch  2, 1911. 

To  the  Nantucket  Water  Company,  Mr.  William  T.  Codd,  Treasurer, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  early 
last  year  a  request  for  advice  as  to  enlarging  and  improving  the  water 
supply  of  Nantucket,  and  subsequently  further  information  was  sub- 
mitted from  time  to  time,  showing  the  results  of  tests  in  various  places 
with  a  view  to  securing  a  supply  of  water  from  the  ground  at  some 
point  in  the  region  about  Wannacomet  Pond,  from  which  your  present 
supply  is  taken. 

It  appears  that  the  water  of  Wannacomet  Pond  has  been  drawn  to 
so  low  a  level  that  it  has  been  deemed  necessary  to  restrict  the  use  of 
water  in  the  town  to  avoid  danger  of  shortage,  and  it  is  evident  that  an 
additional  supply  must  be  provided  to  meet  the  requirements  of  the 
town,  which  have  been  gradually  increasing  for  several  years.  The  water 
of  Wannacomet  Pond,  moreover,  though  it  is  usually  of  good  quality 
for  the  purposes  of  a  domestic  water  supply,  is  aflfected  at  times,  espe- 
cially during  the  summer  and  early  fall,  in  every  two  or  three  years,  by 
the  presence  of  excessive  numbers  of  micro-organisms,  which  makes 
it  very  objectionable  for  drinking  and  other  domestic  purposes,  and  in 
securing  an  additional  supply  it  is  desired  to  obtain  a  sufficient  quantity 
of  water  to  make  it  practicable  to  avoid  the  use  of  water  taken  directly 
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from  the  pond  at  times  when  the  presence  of  the  large  numbers  of 
micro-organisms  makes  its  quality  objectionable. 

The  tests  thus  far  made  have  been  confined  to  two  localities,  —  one 
near  the  southerly  end  of  Wannacomet  Pond,  and  the  other  about  450 
feet  west  of  Maxcy's  Pond  and  1,600  feet  southwest  of  the  present  pump- 
ing station  at  Wannacomet  Pond.  The  tests  at  the  point  west  of 
Maxcy^s  Pond  show  that  the  soil  in  that  location  consists  of  very  fine 
sand  for  the  first  9  or  10  feet  at  the  surface,  beneath  which  is  a  stratum 
of  coarse  sand  and  fine  gravel  about  4  feet  in  thickness,  which  is  under- 
laid with  very  fine  sand,  extending  apparently  to  a  great  depth. 

Late  in  the  summer  of  1909  a  pumping  test  was  made  by  pumping 
from  a  well  sunk  in  the  coarse  sand  and  gravel  stratum  in  this  locality, 
and  analyses  of  samples  of  water  collected  and  sent  in  by  you  during 
the  test  indicated  that  its  quality  was  likely  to  be  excellent  for  water 
supply  purposes,  but  the  quantity  of  water  obtained  from  this  test 
well  was  less  than  a  tenth  the  quantity  required  for  the  supply  of  the 
town  in  the  summer  months. 

Subsequently  tests  were  made  to  determine  the  practicability  of  a 
proposed  plan  of  obtaining  water  from  the  ground  near  the  southerly 
end  of  Wannacomet  Pond  by  means  of  tubular  wells.  The  results  of 
these  tests  indicated  that  water  could  be  obtained  from  the  ground 
in  this  locality  with  considerable  freedom,  but,  while  the  water  obtained 
from  the  ground  on  the  easterly  side  of  the  valley  was  of  good  quality 
for  water  supply  purposes,  the  water  on  the  westerly  side  was  afiEected 
by  the  presence  of  an  excessive  quantity  of  organic  matter  and  iron, 
which  would  make  it  very  objectionable  for  domestic  purposes. 

Considering  the  results  of  these  tests,  it  does  not  seem  to  the  Board 
probable  that  a  sufiBcient  quantity  of  good  water  for  the  requirements  of 
the  town  can  be  obtained  from  the  ground  at  either  of  the  points 
where  the  recent  tests  were  made. 

Analyses  have  also  been  made  of  the  water  of  the  two  ponds  known 
as  Maxcy^s  Pond  and  the  Head  of  Hummock  Pond,  the  results  showing 
that  the  water  of  each  of  these  ponds,  though  not  very  highly  colored, 
contains  large  quantities  of  organic  matter,  consisting  largely  of  micro- 
scopic organisms,  and  that  neither  source  is  likely  to  furnish  water 
equal  in  quality  to  that  now  i)btained  from  Wannacomet  Pond. 

An  ample  quantity  of  water  for  the  requirements  of  Nantucket  can 
be  obtained  by  supplementing  the  yield  of  Wannacomet  Pond  with  water 
pumped  from  either  Maxcy's  Pond  or  the  Head  of  Hummock  Pond, 
and  it  is  probable,  in  the  opinion  of  the  Board,  that  the  mingled  waters 
of  these  ponds  could  be  eflBciently  purified  by  suitable  filtration  and  made 
satisfactory  for  domestic  purposes  at  all  times ;  but  the  cost  of  construct- 
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ing  and  operating  the  necessary  purification  works  would  be  considerable, 
and  a  ground-water  supply,  if  a  suitable  one  can  be  obtained,  is  likely 
to  be  less  expensive  and  more  satisfactory  than  a  supply  taken  from  the 
available  surface-water  sources. 

It  is  impracticable  for  the  Board  with  its  present  information  to 
advise  you  definitely  as  to  the  most  favorable  places  in  which  to  make 
tests  for  a  groimd-water  supply.  The  test  near  Maxcy's  Pond  was  very 
favorable,  so  far  as  concerns  the  quality  of  the  water,  and  it  is  possible 
that  better  results,  so  far  as  the  quantity  is  concerned,  could  be  obtained 
from  wells  located  nearer  this  pond,  but  it  is  not  advisable  to  locate 
test  wells  at  distances  of  less  than  75  feet  from  the  pond. 

The  conditions  about  the  Head  of  Hummock  Pond  appear  to  be  such 
as  to  warrant  careful  tests  in  that  locality,  though  this  pond  is  located 
at  a  considerable  distance  from  your  pumping  stations,  and  it  is  possible 
also  that  favorable  conditions  may  be  found  a  quarter  of  a  mile  or 
more  south  of  Copaum  Pond.  The  Board  will  assist  you  in  further 
investigations,  as  heretofore,  by  making  the  necessary  analyses  of  water, 
and  upon  application  will  give  you  further  advice  when  the  results  of 
further  tests  are  available. 

New  Bedford   (Tubebculosis  Sanatorium). 

June  12,  1911. 

To  Miss  Masy  C.  McHafpey,  Superintendent  Neto  Bedford  TuherctUosis  Sana- 
torium, New  Bedford,  Mass. 

Dear  MIdam:  —  In  response  to  your  request  for  an  examination  of 
the  water  of  a  well  used  as  a  source  of  water  supply  at  the  Xew  Bedford 
Tuberculosis  Sanatorium,  the  Board  has  caused  the  well  and  its  sur- 
roundings to  be  examined  and  a  sample  of  the  water  to  be  analyzed. 

It  appears  that  the  source  of  supply  is  a  tubular  well  6  inches  in 
diameter  and  said  to  be  197  feet  in  depth,  located  upon  the  hospital 
grounds  close  to  the  buildings.  The  results  of  the  analysis  of  the  water 
show  that  at  the  present  time  it  is  of  good  quality  and  safe  for  drinking. 
It  is  very  important  to  guard  against  danger  of  the  pollution  of  the 
water  from  the  neighboring  buildings  of  the  hospital,  which  are  situated 
very  close  to  the  well.  It  will  probably  be  safer,  if  the  water  supply 
system  of  the  city  of  New  Bedford  is  extended  to  this  region,  to  use  the 
New  Bedford  water  supply  for  drinking  purposes  as  soon  as  it  is 
available. 
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New  Bedford  (Beacon  Manufacturing  Company)  . 

JuNS  12,  1911. 

To  Dr.  A.  S.  MacKnight,  State  Inspector  of  Health,  IHsirict  No.  1,  Fall  Biver, 

Mass. 

Dear  Sir:  —  In  response  to  your  request  for  an  examination  of  the 
water  used  at  the  Beacon  Mannfacturing  Company  on  Purchase  Street 
in  the  northerly  part  of  New  Bedford  and  advice  both  as  to  the 
quality  of  the  water  used  for  drinking  and  for  humidifying,  the  Board 
has  caused  the  locality  to  be  examined  and  samples  of  the  waters  indi- 
cated to  be  analyzed. 

It  appears  from  the  information  furnished  the  Board  that  the  water 
used  for  drinking  is  obtained  from  the  New  Bedford  city  mains  and  is 
distributed  to  the  various  parts  of  the  mill  in  barrels  in  which  ice  and 
a  preparation  of  oatmeal  are  placed  in  the  summer  time.  It  is  under- 
stood that  it  is  desired  to  learn  whether  the  water  as  supplied  from  these 
various  barrels  is  suitable  for  drinking  or  whether  by  improper  cleaning 
the  water  is  rendered  unsafe.  An  analysis  of  a  sample  of  water  from 
one  of  these  barrels  shows  that  it  has  an  unpleasant  odor  and  contains 
an  enormous  quantity  of  organic  matter  and  bacteria,  the  former  prob- 
ably being  due  largely  to  the  oatmeal,  while  the  latter  may  be  due  either 
to  the  oatmeal,  the  ice  or  to  neglect  to  properly  clean  the  barrels. 

The  best  plan  of  supplying  water  in  this  mill  will  be  to  use  the  water 
of  the  New  Bedford  water  works  cooled  with  ice  applied  outside  of  the 
tank  in  which  the  water  is  stored,  and  if  it  is  desired  to  use  oatmeal 
in  the  water  it  can  be  added  in  pitchers  or  pails  for  the  purpose  and 
danger  of  the  pollution  of  the  tanks  avoided. 

The  water  used  in  the  humidifiers,  while  containing  a  large  quantity 
of  organic  matter  taken  up  evidently  from  the  bottom  of  the  pond  in 
which  it  is  stored  and  from  the  watershed,  which  would  render  it 
objectionable  for  drinking,  does  not  appear  to  be  seriously  polluted  at 
the  present  time  and  is  safe  for  use  in  the  humidifiers.  It  is  impor- 
tant, if  the  use  of  this  water  is  continued  for  this  purpose,  that  the 
watershed  be  examined  from  time  to  time  to  determine  whether  the 
reservoir  or  its  tributaries  are  polluted  at  any  point  by  sewage. 

North  Attleborough.  ^^^  ^^^  ^^^^ 

To  the  Board  of  Water  Commissioners  of  the  Town  of  North  Attleborough. 

Gentlemen  :  —  In  response  to  a  request  for  advice  as  to  a  proposed 
plan  of  constructing  a  concrete  grandstand  upon  the  athletic  field 
known  as  Columbia  Field,  north  of  the  water  works  pumping  station, 
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with  reference  to  the  possible  effect  upon  the  water  supply  of  the  town, 
the  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engineers. 
It  appears  that  the  field  on  which  the  grandstand  is  to  be  constructed 
has  been  maintained  as  an  athletic  field  for  many  years,  being  used 
chiefiy  for  baseball  and  football  games,  and  the  proposed  new  grand- 
stand, which  will  be  about  300  feet  north  of  the  well  from  which 'the 
water  supply  of  the  town  is  taken,  is  to  replace  a  wooden  structure  which 
has  been  in  use  for  several  years.  The  Board  is  informed  that  the  new 
grandstand  is  to  be  enclosed  but  that  no  sanitary  arrangements  are  to 
be  provided  on  the  field  and  that  the  conditions  will  differ  in  no  way 
from  those  which  have  existed  there  for  several  years.  Under  these 
conditions  it  does  not  appear  to  the  Board  that  the  continued  use  of 
these  grounds  for  the  purpose  and  to  the  extent  to  which  they  have 
been  used  in  the  past  will  cause  any  material  injury  to  the  quality  of 
the  water  of  the  well  near  the  pumping  station. 

Norton. 

Nov.  1,  1911. 

To  the  Norton  Water  Company,  Norton,  Mom. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  its  consent,  under  the  provisions  of  chapter  466  of  the  Acts 
of  the  year  1910,  to  the  taking  of  water  for  the  supply  of  the  inhabit- 
ants of  the  town  of  Norton  from  the  ground  near  Lincoln  Springs,  so 
called,  in  the  valley  of  a  tributary  of  the  Three  Mile  Eiver  about  two 
miles  southeast  of  the  village  of  Norton  and  half  a  mile  northwest  of 
Crane's  Station  on  the  New  York,  New  Haven  &  Hartford  Bailroad, 
and  has  caused  the  locality  to  be  examined  by  its  engineer  aad  samples 
of  the  water  from  test  wells  at  the  location  indicated  to  be  analvzed. 

The  results  of  the  analyses  show  that  the  water  of  test  wells  located 
along  the  southerly  side  of  the  valley  of  the  small  brook  below  Lincoln 
Springs  between  the  highway  and  the  Three  Mile  Eiver  is  of  good 
quality  for  domestic  purposes,  and  the  quantity  of  water  pumped  from 
wells  in  this  locality  during  a  pumping  test  between  Sept.  22  and  Oct 
11,  1911,  indicates  that  an  adequate  supply  of  water  for  the  require- 
ments of  Norton  can  be  obtained  from  the  ground  in  this  locality. 

In  view  of  the  results  of  the  investigation  the  Board,  acting  under 
the  provisions 'of  chapter  466  of  the  Acts  of  the  year  1910,  consents  to 
thq  taking  of  water  by  the  Norton  Water  Company  from  the  valley  of 
the  small  tributary  of  the  Three  Mile  Biver  below  the  Lincoln  Springs, 
as  described  above,  and  the  Board  approves  the  location  of  the  wells 
situated  close  to  the  bluff  on  the  southeasterly  side  of  the  brook  from 
which  water  was  drawn  during  the  latter  part  of  the  pumping  test. 
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It  is  important^  if  additional  wells  shall  be  put  in^  in  connection  with 
the  final  works,  that  they  shall  be  located  as  near  as  practicable  to  the 
blnff  on  the  southeasterly  side  of  the  valley,  since  the  soil  in  the  central 
part  of  the  valley  near  the  brook  appears  to  contain  very  fine  sand  or 
day  which  might  render  the  water  turbid. 

It  is  understood  that  a  considerable  area  of  land  will  be  secured  in 
the  neighborhood  of  the  wells  for  the  purpose  of  protecting  the  quality 
of  the  water,  and  it  is  desirable  that  the  lands  include  areas  about  the 
small  pond  above  the  highway  including  the  Lincoln  Springs,  so  called, 
where  an  additional  supply  may  be  obtained  in  the  future  if  necessary. 

NOBWOOD. 

July  6,  1911. 

To  the  Board  of  Water  CommiMioners,  Norwood,  Mass.,  Mr.  John  F.  GalIiAHAN, 

CTuUrman, 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation of  June  12,  1911,  for  advice  as  to  a  proposed  additional  water 
supply  for  the  town  of  Norwood,  to  be  taken  from  tubular  wells  near 
Purgatory  Brook  in  the  northeasterly  part  of  the  town,  and  has  examined 
the  results  of  a  pumping  test  made  by  .pumping  from  eight  tubular  wells 
in  this  locality  from  June  2  to  June  11. 

An  earlier  investigation  in  this  region,  made  in  1905,  indicated  that 
a  large  quantity  of  water  could  probably  be  obtained  from  the  ground 
in  this  valley  by  means  of  tubular  wells,  but  there  appeared  to  be 
danger  that  the  ground  water  at  the  location  then  tested  would  be 
affected  by  the  presence  of  an  excessive  quantity  of  iron,  and  you  were 
advised  to  secure,  if  possible,  a  location  on  the  easterly  side  of  Purga- 
tory Brook,  where  the  conditions  appear  to  be  more  favorable  for  obtain- 
ing water  free  from  an  excess  of  iron. 

It  appears  that  it  has  been  found  impracticable  up  to  the  present 
time  to  make  tests  in  the  locality  indicated,  but  in  view  of  the  urgent 
necessity  for  an  additional  water  supply,  it  is  deemed  desirable  to  use 
water  from  the  locality  northwest  of  Purgatory  Brook,  if  an  adequate 
supply  of  suitable  water  can  be  obtained  there. 

During  the  recent  pumping  test  water  was  pumped  practically  con- 
tinuously from  a  group  of  eight  wells  located  in  the  upland  from  200 
to  450  feet  northeast  of  the  wells  tested  in  1905,  and  samples  of  water 
were  collected  at  frequent  intervals  during  the  test  and  sent  in  to  the 
laboratory  of  the  Board  for  analysis.  It  is  evident  from  the  analyses 
that  the  ground  water  at  the  locality  now  selected  has  at  some  time 
been  polluted,  probably  by  the  cultivation  of  the  ground  in  the  neigh- 
borhood of  the  wells  and  in  part  also  from  groups  of  farm  buildings 
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located  at  a  considerable  distance  from  the  trells ;  but  the  analyses  show 
that  the  water  has  been  thoroughly  purified  in  its  passage  through  the 
ground  before  enteriog  the  wells  and  is  at  present  of  good  quality  for 
domestic  purposes,  the  quantity  of  iron  present  being  insignificant. 

The  quantity  of  water  pumped  from  the  wells  during  the  test  was  not 
great,  but  the  indications  furnished  by  this  and  previous  tests  are 
favorable  for  obtaining  an  adequate  quantity  of  water  in  this  locality 
for  the  present  requirements  of  the  town  when  used  in  connection  with 
your  present  source. 

Considering  the  circumstances,  the  plan  of  taking  water  from  the 
ground  in  this  locality  appears  to  the  Board  to  be  the  best  available 
method  of  increasing  your  water  supply  in  the  present  emergency.  It 
is  important  for  the  town  to  control  the  lands  in  the  immediate  neigh- 
borhood of  the  wells  and  prevent  further  cultivation  and  use  of  the  soil 
there,  and  it  will  also  be  desirable  to  acquire  control  of  the  group  of 
buildings  nearest  to  the  wells,  which  are  situated  at  a  distance  of  about 
800  feet,  in  order  to  prevent  danger  of  pollution  of  the  ground  water 
therefromi  It  is  very  desirable  to  plan  the  works,  so  far  as  practicable, 
so  that  at  some  future  time  they  may  be  extended  to  the  region  across 
Purgatory  Brook,  where  it  is  probable  that  water  of  better  quality  can 
be  obtained. 

There  is  no  reason  to  doubt  that  if  water  from  the  wells  near  Purga- 
tory Brook  should  be  stored  in  an  open  reservoir  it  would  deteriorate 
rapidly  and  become  objectionable,  on  account  of  growths  of  organisms 
and  the  tastes  and  odors  resulting  therefrom.  It  is  understood,  however, 
that  danger  from  this  cause  will  be  obviated  by  the  construction  and  use 
of  a  covered  tank,  keeping  the  present  open  reservoir  for  use  in  emer- 
gencies. It  is  likely,  however,  that  while  the  present  source  is  in  use, 
pumping  at  the  two  stations  can  be  so  arranged,  for  some  time  at  least, 
that  there  will  be  no  danger  that  any  of  the  well  water  will  reach  the 
open  reservoir. 

Sbpt.  7,  1911. 
To  the  Board  of  Water  Commissioners,  Norwood,  Mass, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Aug.  22,  1911,  an  application  relative  to  the  use  as  a  temporary  water 
supply  for  the  town  of  certain  wells  situated  on  the  edge  of  Purgatory 
Swamp,  about  600  feet  northeast  of  Pleasant  Street  in  Norwood,  and 
has  caused  the  locality  to  be  examined  by  its  engineer  and  considered 
the  results  of  examinations  of  the  water  of  these  wells  made  in  previous 
years. 

It  appears  that  Buckmaster  Pond,  the  present  source  of  water  supply. 
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has  been  drawn  to  a  very  low  level  and  that  it  is  necessary  to  make 
provision  as  soon  as  practicable  for  an  additional  snpply  to  be  used  to 
meet  the  present  emergency.  A  test  of  the  wells  near  Pleasant  Street^, 
made  several  years  ago^  showed  that^  while  the  water  entering  these 
wells  had  at  some  time  been  polluted^  at  the  time  of  this  test  it  was 
being  well  purified  in  its  passage  through  the  ground  before  entering 
the  wells,  and  at  that  time  the  water  was  safe  for  drinking. 

The  conditions  affecting  these  wells  do  not  appear  to  have  changed 
since  the  test  mentioned  was  made,  and,  while  the  quality  of  the 
water  may  deteriorate  with  continued  use,  it  is  unlikely  that  it  will 
become  objectionable  if  used  only  in  quantities  sufficient  to  meet  the 
present  requirements  and  if  a  permanent  supply  from  some  suitable 
source  is  provided  in  the  near  future.  There  appears  to  be  no  other 
source  readily  available  from  which  the  town  can  obtain  a  better  water 
supply  to  meet  the  present  emergency,  and,  considering  the  circum- 
stances, the  Board  approves  the  use  of  water  from  these  wells,  imder 
the  provisions  of  chapter  25,  section  35,  of  the  Revised  Laws.  The  Board 
recommends  that  while  water  from  this  source  is  used  it  be  analyzed 
from  time  to  time,  in  order  that  any  serious  deterioration  may  be 
detected.  It  is  also  desirable  that  after  the  pump  is  set  up  and  con- 
nected with  the  wells  a  sample  of  the  water  be  analyzed  before  it  is 
turned  on  for  the  supply  of  the  town.  The  Board  will,  upon  request, 
make  the  analyses  suggested  and  supply  you  with  the  results. 

Palmer  (Town  Farm). 

Apkoi  6, 1911. 

To  the  Board  of  Health,  Palmer,  Mass. 

Gentlemen:  —  In  accordance  with  your  request  for  an  examination 
of  the  water  of  certain  springs  from  which  it  is  proposed  to  take  water 
for  the  supply  of  the  town  farm  in  Palmer,  the  Board  has  caused  the 
springs  and  their  surroundings  to  be  examined  and  a  sample  of  water 
from  one  of  the  springs  to  be  analyzed. 

The  springs  are  located  about  a  quarter  of  a  mile  north  of  Calkins, 
or  Thompson's,  Pond  and  three-quarters  of  a  mile  southeast  of  the  town 
farm,  in  an  uninhabited  region.  The  results  of  the  analysis  show 
that  the  water  is  of  very  good  quality  for  domestic  purposes,  and  it  is 
likely  that  if  the  works  for  collecting  the  water  are  constructed  at  a 
sufficiently  low  level  an  ample  quantity  of  water  for  the  requirements  of 
the  town  farm  can  be  obtained  from  these  springs. 

In  the  opinion  of  the  Board  the  proposed  source  is  a  suitable  one  for 
the  water  supply  of  the  town  farm. 
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Pbabody. 

Nov.  11,  1911. 
To  the  Commission  of  Public  Works,  Peabody,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on.  Oct. 
30,  1911,  a  communication  stating  that  an  appropriation  has  been  made 
by  the  town  of  Peabody  to  be  expended  by  the  conmiission  of  public 
works,  to  investigate  a  possible  ground-water  supply  within  the  limits 
of  the  town,  and  that  *^  an  inspection  of  the  United  States  topographical 
sheets  covering  this  area  shows  three  watersheds  within  the  town  of 
a  size  to  warrant  the  commission  attempting  to  develop  a  supply  suffi- 
cient to  overcome  our  deficiency  which  at  present  is  threatening  the 
town  with  a  water  famine.^'  Concerning  these  areas  you  present  the 
following  statement :  — 

The  Humphrey's  Brook  area,  one  of  the  three  aforesaid  sheds,  was  not 
taken  into  consideration  as  the  citizens  had  voted  to  hold  this  proposition, 
which  would  necessitate  the  expenditure  of  quite  a  large  sum  of  money,  in 
abeyance  until  all  other  possible  sources  had  been  investigated.  This  limited 
us  to  the  two  valleys  running  westerly  from  the  center  of  the  town,  one  in 
the  vicinity  of  Cedar  Pond  and  the  other  along  Proctor's  Brook. 

Because  of  the.  fact  that  the  town  already  has  a  24-inch  gravity  main 
extending  from  Suntaug  Lake  through  the  Cedar  Pond  area  it  was  decided 
to  test  this  area  first  as  direct  connection  could  be  made  with  this  main 
obviating  the  necessity  of  any  expenditure  for  a  discharge  main.  .  .  . 

You  further  state  that  since  September  25  about  45  wells  have  been 
driven  in  the  valley  of  Goldthwaite  Brook,  and  you  request  the  advice 
of  the  Board  as  to  the  use  of  these  wells  as  a  source  of  additional  water 
supply  for  the  town. 

In  response  to  this  application  the  Board  has  caused  the  locality  to 
be  examined  by  its  engineer  and  samples  of  water  from  several  of  the  test 
wells,  sent  in  by  you,  to  be  analyzed,  and  has  considered  the  results  of 
the  investigations  thus  far  made.  The  tests  have  covered  in  general  the 
territory  in  the  valley  of  the  brook  between  the  poor  farm  and  Cedar 
Pond,  and  the  results  show  the  presence  in  this  valley  of  a  considerable 
depth  of  peaty  soil,  underlaid  by  fine  sand,  beneath  which  there  is  a  deep 
layer  of  very  porous  gravel  from  which  water  can  be  drawn  with  great 
freedom. 

The  water  of  most  of  the  wells,  so  far  as  can  be  judged  from  the 
preliminary  tests,  appears  to  be  of  good  quality  for  domestic  purposes. 
The  water  of  a  few  of  the  wells,  especially  of  Nos.  14,  17  and  25,  located 
along  the  northwesterly  side  of  the  main  group  of  wells,  contains  a  larger 
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qaantity  of  free  ammonia  and  iron  than  the  others  thus  far  examined, 
and  it  may  be  found  necessary  or  desirable  after  a  further  test  to  elimi- 
nate some  of  the  wells  in  that  neighborhood,  in  order  to  avoid  drawing 
water  containing  an  excessive  quantity  of  iron.  Well  No.  5,  located 
beyond  the  easterly  limits  of  the  main  group,  appears  to  be  similarly^ 
affected.  The  region  about  the  wells  is  sparsely  populated,  and  by 
eliminating  any  wells  which  furnish  water  containing  an  excessive 
quantity  of  iron,  it  is  likely  that  water  of  good  quality  for  domestic 
purposes  can  be  obtained  in  this  valley. 

Regarding  the  quantity  of  water  that  can  be  drawn  from  the  wells, 
it  is  impossible  to  give  a  very  close  estimate  from  the  tests  thus  far  made, 
but  judging  from  the  depth  and  extent  of  the  gravel  stratum  pene- 
trated by  the  wells,  it  seems  probable  that  a  quantity  of  water  which 
will  increase  materially  the  supply  available  for  the  use  of  the  town 
in  the  present  emergency  can  be  drawn  from  the  storage  in  the  ground 
in  this  valley. 

In  the  opinion  of  the  Board,  the  proposed  plan  of  taking  water  from 
the  ground  about  Qoldthwaite  Brook  above  the  poor  farm,  to  meet  the 
present  emergency,  is  a  reasonable  one  to  adopt  under  the  circumstances, 
and  the  Board  recommends  that  pumps  be  installed  and  water  drawn 
from  these  wells  at  as  great  a  rate  as  practicable  during  the  coming 
winter  and  spring.  When  the  necessary  works  have  been  installed,  the 
quality  of  the  wafer  should  be  tested  before  delivering  it  into  the  Sun- 
taug  Lake  pipe  line,  and  the  Board  will,  upon  request,  make  the  neces- 
sary tests  of  the  water  and  give  you  further  advice  as  to  its  use  for  the 
water  supply  of  the  town. 

BOOKLAND.     SbE  AbIKGTON. 


Salem. 

AFBnj  6,  1911. 

To  the  Salem  Water  Board,  "Mj.  E.  Howabd  Pkklbt,  President. 

Gbntlemek  :  —  In  response  to  your  request  for  an  examination  of  the 
water  of  Miles  River  at  the  point  where  it  crosses  the  pipe-line  leading 
from  Longham  Beservoir  to  Wenham  Lake  and  advice  as  to  the  use  of 
this  stream  as  an  emergency  source  of  water  supply,  by  diverting  the 
water  temporarily  into  Wenham  Lake  under  the  provisions  of  chapter 
25,  section  35,  of  the  Revised  Laws,  the  Board  has  caused  the  brook 
and  its  watershed  to  be  examined  and  a  sample  of  the  water  to  be 
analyzed. 

The  results  of  the  analysis  show  that  the  water  contains  less  organic 
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matter  and  has  much  less  color  than  that  of  Longham  Reservoir^  now 
used  as  a  source  of  supplementary  supply. 

The  results  of  the  examination  of  the  locality  show  that  the  watershed 
contains  several  dwelling  houses  and  camps  or  cottages  for  temporary 
use,  most  of  which  are  lemote  from  the  stream  or  its  tributaries  and  so 
situated  that  drainage  from  them  is  unlikely  to  affect  seriously  the 
quality  of  the  water. 

The  groups  of  buildings  from  which  danger  of  pollution  is  likely  to 
be  most  serious  are  located  in  the  lower  part  of  the  watershed,  and 
imless  pollution  from  these  places  can  be  prevented  by  the  enforcement 
of  sanitary  rules  and  regulations  it  will  be  practicable,  by  extending  the 
intakes  up  to  the  outlet  of  Norwood^s  Pond,  to  avoid  the  use  of  water 
from  the  portions  of  the  watershed  in  which  these  buildings  are  situated. 
It  is  likely,  however,  that  adequate  protection  can  be  secured  by  the  en- 
forcement of  suitable  sanitary  regulations  during  the  time  that  this 
water  is  in  use,  and  the  Board  recommends  that  before  the  water  is 
used  the  possible  sources  of  pollution  at  the  various  buildings  be  care- 
fully inspected  and  sanitary  rules  and  regulations  established. 

The  use  of  this  source  will  not  add  very  materially  to  the  yield  of 
Wenham  Lake,  but  it  is  desirable  to  increase  the  quantity  of  water  in 
the  lake  as  much  as  practicable,  and,  in  the  opinion  of  the  Board,  the 
proposed  source  is  a  proper  one  from  which  to  divert  water  into  Wenham 
Lake  in  the  present  emergency. 

Oct.  5,  1911. 
To  the  Salem  Water  Board,  Salem,  Mass,,  Mr.  E^  Howabd  Pebley,  President. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your  ap^ 
plication  relative  to  taking  an  additional  water  supply  for  Salem  and 
Beverly  from  Beckys  Pond  and  Chebacco  Lake  for  temporary  use  under 
the  provisions  of  section  35  of  chapter  25  of  the  Revised  Laws,  and  has 
caused  the  proposed  sources  of  supply  to  be  examined  and  samples  of 
their  waters  to  be  analyzed. 

The  results  of  the  examination  show  that  during  most  of  the  year 
there  are  very  few  sources  of  pollution  on  the  watersheds  of  these  ponds, 
and  that  by  the  enforcement  of  suitable  sanitary  rules  water  which  may 
safely  be  used  for  domestic  purposes  can  be  obtained  from  these  sources. 
The  Board,  acting  under  the  provisions  of  the  law  above  mentioned, 
approves  the  use  of  these  ponds  as  a  proper  source  .of  water  supply  for 
Salem  and  Beverly  in  the  present  emergency. 

In  the  opinion  of  the  Board,  the  quantity  of  water  remaining  in 
Wenham  Lake  at  the  present  time,  together  with  the  water  that  can  be 
expected  to  flow  into  the  lake  from  its  own  watershed  and  that  of  Long- 
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ham  Beseryoir^  will  be  sufBcient  -to  proyide  all  of  the  water  required 
for  the  uses  of  Salem  and  Beverly  for  several  months.  If  in  the  early 
spring  of  1912  the  lake  appears  imlikely  to  fiU^  there  will  still  be  ample 
time  to  draw  a  snfSeient  quantity  of  water  from  Beckys  Pond  and 
Chebacco  Lake  to  provide  for  any  probable  emergency  during  that  year. 
It  is  desirable^  however,  to  provide  the  necessary  means  for  taking  water 
from  Beck's  Pond  and  Chebacco  Lake  in  season  for  use  in  case  of  need 
early  in  the  spring  of  1912. 

Shelburne  Falls  (Fire  District). 

Aug.  10,  1911. 
To  the  Board  of  Water  Commisaionera  of  the  Shelburne  Falls  Fire  District, 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on  July 
29,  1911,  through  your  engineer,  plans  of  a  proposed  system  of  water 
supply  for  the  Shelburne  Falls  Fire  District,  to  be  taken  from  Fox 
Brook  in  Shelburne  and  Colraiu.  The  plans  provide  for  taking  water 
from  a  small  intake  reservoir  to  be  located  in  the  bed  of  the  brook  about 
2,000  feet  from  its  mouth,  and  supplying  it  by  gravity  to  the  village. 
The  plans  also  provide  for  the  construction  of  a  storage  reservoir  about 
a  quarter  of  a  mile  above  the  intake  reservoir  and  approximately  700 
feet  north  of  the  boundary  line  between  Shelburne  and  Colrain,  the 
capacity  of  the  storage  reservoir  to  be  6,000,000  gallons. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engi- 
neers and  samples  of  the  water  of  the  brook  to  be  analyzed,  and  has 
considered  the  plans  presented.  The  flow  of  Fox  Brook  in  dry  weather 
above  the  point  at  which  it  is  proposed  to  take  water  would  be  in- 
sufficient for  the  requirements  of  the  village,  but  by  the  construction  of 
a  storage  reservoir  holding  at  least  6,000,000  gallons  and  by  preventing 
serious  loss  of  water  by  leakage  from  the  dams  or  other  works,  it  will 
be  practicable  to  secure  enough  water  from  this  source  for  the  reasonable 
requirements  of  the  village  at  the  present  time.  The  watershed  of  the 
reservoir  contains  only  two  dwelling  houses,  one  of  which  Is  so  situated 
that  drainage  from  it  is  likely  to  pollute  the  water,  and  the  Board 
recommends  that  the  property  known  as  the  Boberts  farm  be  acquired 
at  once  and  the  use  of  the  buildings  discontinued.  Further  sanitary 
precautions,  including  the  enforcement  of  rules  and  regulations  for  the 
sanitary  protection  of  this  watershed,  should  be  taken  before  the  water 
is  used.  It  will  also  be  important  in  the  construction  of  the  reservoir 
to  remove  all  soil  and  organic  matter  from  the  area  flowed,  to  prevent 
injury  to  the  quality  of  the  water. 

With  these  recommendations  the  Board  consents  to  and  approves  the 
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taking  of  Fox  Brook  as  a  source  of  domestic  water  supply  by  the 
Sbelbume  Falls  Fire  District^  as  shown  upon  the  plans  presented^  under 
the  provisions  of  chapter  644  of  the  Acts  of  the  year  1911. 

South  Hadley  (Fihb  District  No.  2). 

Jan.  6,  1911. 

To  tJie  Board  of  Water  Commissioners  of  Fire  Districi  No,  £  of  the  Town  of 

South  Eadley, 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on  Dec* 
20^  1910^  the  following  application  for  the  approval  of  the  location  of  a 
well  near  Elmer  Brook  as  a  source  of  public  water  supply  for  Fire  Dis- 
trict No.  2,  imder  the  provisions  of  chapter  529  of  the  Acts  of  the  year 
1909 : — 

The  water  commissioners  of  Fire  District  No.  2^  South  Hadley,  Siass., 
submit  for  your  approval  the  following  description  of  the  pvoposed  wator 
supply  for  Fire  District  No.  2  in  the  town  of  South  Hadley.  At  present  one 
open  well  25  feet  in  diameter  and  12  feet  in  depth  (below  the  natural  surface) 
has  been  completed.    The  well  has  a  capacity  of  approximately  40,000  gallons. 

During  the  construction  tests  were  made  to  determine  the  quantity  of  water 
available.  In  November  a  24-hour  test  was  made  and  the  quantity  was  found 
to  be  70  gallons  per  minute.  Another  8-hour  test  was  made  on  December  13, 
the  result  being  the  same  as  above.  During  the  construction  it  has  been  found 
necessary  to  keep  a  steam  pump  running  the  greater  part  of  the  time. 

It  is  now  proposed  to  construct  a  collecting  trench  or  gallery  along  the 
foot  of  the  bank  as  shown  on  the  accompanying  plan,  the  gallery  to  dis- 
charge the  collected  water  into  the  open  well  from  which  it  will  be  pumped 
into  the  S3r8tem. 

The  result  of  examinations  along  the  foot  of  the  slope  would  indicate  that 
from  50  to  60  gallons  per  minute  can  easily  be  obtained  in  this  way  during 
the  present  extreme  dry  season.  If  on  completion  of  this  trench  it  is  found 
that  the  quantity  is  not  sufficient  for  the  needs  of  the  district,  another  well 
similar  to  the  one  already  constructed  will  be  built. 

It  is  thought  that  the  amount  of  water  necessary  for  the  present  needs  of 
the  district  will  not  exceed  150,000  gallons  per  day.  If  a  laiger  quantity  is 
required  it  can  be  secured  by  additional  wells.  The  water  as  shown  by 
analysis  made  by  your  Board  on  November  15th  is  of  excellent  quality.    • 

In  accordance  with  the  Acts  of  1909,  chapter  529,  the  commissioners  desire 
the  approval  of  the  State  Board  of  Health  on  the  location  of  the  well  and 
its  use  as  a  public  water  dupply,  in  order  that  the  town  may  install  a  water 
system  as  speedily  as  possible  to  relieve  the  present  serious  sh<»tagek 

The  Board  has  caused  the  well  and  the  adjacent  collecting  trench  along 
the  foot  of  the  slope  to  be  examined  by  one  of  its  engineers  and  samples 
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of  the  water  of  the  well  to  be  analyzed.  The  results  of  the  analyses  show 
that  the  water  is  of  good  quality  for  domestic  purposes^  and  an  examina- 
tion of  the  locality  shows  that  there  are  no  dwelling  houses  or  other 
possible  sources  of  pollution  in  the  neighborhood  of  the  well  at  the 
present  time  which  might  have  an  unfavorable*  effect  upon  the  quality 
of  the  water. 

The  quantity  of  water  which  the  well  and  collecting  trench  are  capable 
of  yielding,  so  far  as  can  be  judged  from  the  tests  thus  far  made,  vdll 
probably  be  sufficient  for  the  present  needs  of  the  district  with  economi- 
cal use,  and  it  is  probable  that  the  supply  may  be  materially  increased 
by  constructing  other  wells  or  collecting  galleries  in  the  valley  of  the 
brook. 

The  Board  hereby  approves  the  location  of  the  well  a|id  collecting 
trench  or  gallery  in  the  valley  of  Elmer  Brook  as  sources  of  water 
supply  for  Fire  District  No.  2  of  the  town  of  South  Hadley,  as  indi- 
cated on  the  plan  presented,  under  the  provisions  of  chapter  529  of  the 
Acts  of  the  year  1909,  as  amended  by  chapter  337  of  the  Acts  of  the  year 
1910. 

Sudbury. 

Deo.  7,  1911. 
To  the  Water  Supply  Committee,  Sudbury,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your  ap- 
plication for  advice  as  to  a  proposed  water  supply  for  the  towli  of 
Sudbury,  to  be  taken  from  the  ground  in  the  valley  of  Hop  Brook  and 
a  small  tributary  of  that  stream,  about  three-quarters  of  a  mile  south- 
west of  Sudbury  Center,  and  has  caused  the  locality  to  be  examined  by 
one  of  its  engineers  and  a  sample  of  water  from  a  test  well  in  that  region 
to  be  analyzed. 

The  soil  in  the  region  indicated  appears  to  be  coarse  and  porous,  judg- 
ing from  surface  indications,  and  a  test  well  in  this  locality  penetrated 
a  porous  soil  from  whidi  water  could  be  pumped  quite  freely.  Samples 
of  water  collected  from  this  test  well  were  found  upon  analysis  to  be  of 
good  quality  for  domestic  purposes.  The  Boar^  recommends  as  the  next 
step  in  your  investigation  that  several  test  wells  be  sunk  in  this  neighbor- 
hood and  water  pumped  from  them  continuously  for  a  period  of  several 
days  at  a  rate  as  great  as  would  be  required  for  the  supply  of  the  town, 
observing  the  lowering  and  rise  of  water  in  the  ground  adjoining.  The 
Board  will  assist  you  in  further  investigations  by  making  the  necessary 
analyses  of  water,  and  will  give  you  further  advice  when  the  results  of 
further  tests  are  available.  It  is  advisable  to  locate  the  test  wells  north 
of  the  present  test'  well  and  as  far  as  practicable  from  Hop  Brook. 
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Taunton. 

Jttke  8,  1911; 
To  the  Board  of  Water  Commissioners  of  the  City  of  Taunton, 

Gentlemen:  —  The  State  Board  of  Health,  acting  under  authority 
of  chapter  467  of  the  Acts  of  the  year  1907,  recommends  that  no  per- 
mits be  granted  for  boating,  fishing  or  ice  cutting  on  that  portion  of 
Assawompsett  Pond  which  lies  vithin  one-fourth  mile  of  the  intake  of 
the  Taunton  water  works  at  Assawompsett  Pond,  except  that  boatmen 
be  allowed  to  cross  these  waters  in  passing  from  one  part  of  the  pond 
to  another. 

The  Board  further  recommends  that  no  permits  be  required  hereafter 
for  boating,  fishing  or  ice  cutting  on  the  portion  of  the  pond  east  of  a 
line  drawn  from  the  Nemasket  Eiver  to  a  point  one-fourth  mile  west 
of  the  mouth  of  Tamett  Brook. 

TOWNSEND. 

Mabgh  2,  1911. 
To  the  Committee  on  Water  Supply,  Townsend,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on  Feb. 
15,  1911,  an  application  for  its  advice  as  to  taking  water  for  the  supply 
of  Townsend  from  a  pond  known  as  Vinton  Pond,  situated  in  the  west- 
em  part  of  the  town,  and  in  response  to  this  application  has  caused  the 
pond  and  its  surroundings  to  be  examined  and  a  sample  of  the  water  to 
be  analyzed. 

The  results  of  the  analysis  show  that  the  water  of  this  pond  is  soft, 
colorless  and  of  good  quality  for  water  supply  purposes.  The  watershed 
contains  apparently  but  two  dwelling  houses  and  a  few  other  buildings, 
all  of  which  are  unoccupied  at  the  present  time,  and  there  is  no  doubt 
that  the  purity  of  the  water  can  be  protected  at  small  expense.  In  the 
opinion  of  the  Board,  this  source  is  an  appropriate  one  from  which  to 
take  a  water  supply  for  Townsend. 

It  appears  to  be  possible,  instead  of  taking  water  directly  from  the 
pond,  to  obtaiji  it  from  t\ie  ground  in  its  neighborhood,  and  thus  secure 
the  advantages  of  a  ground-water  supply,  using  the  water  of  the  pond 
only  in  case  of  emergency ;  and  the  Board  recommends  that  before  works 
are  finally  constructed  for  providing  a  water  supply  for  the  town  from 
this  source,  the  practicability  of  obtaining  a  ground-water  supply  by 
gravity  from  the  neighborhood  of  Vinton  Pond  be  given  thorough  con- 
sideration. 
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Sept.  7,  1911. 
To  the  Committee  on  Water  Supply,  Townsend,  Mass. 

Gentlemen:  —  In  accordance  with  your  request  for  a  further  ex- 
amination of  Vinton  Pond  in  Townsend  and  advice  as  to  whether  the 
quality  of  the  water  has  undergone  any  material  change  since  the  previous 
examination  was  made^  the  Board  has  caused  the  pond  and  its  surround- 
ings to  be  examined  and  samples  of  the  water  to  be  analyzed. 

The  results  of  the  analyses  show  that  there  has  been  no  material  change 
in  the  quality  of  the  water  since  the  previous  examination  in  February, 
and  the  recent  investigations  fail  to  show  the  existence  of  any  conditions 
affecting  this  pond  which  would  prevent  its  being  maintained  in  a 
thoroughly  satisfactory  condition  as  a  source  of  public  water  supply. 
Under  the  circumstances,  the  Board  sees  no  reason  to  change  the  advice 
given  you  under  date  of  March  2,  1911,  a  copy  of  which  is  appended 
hereto. 

Wakefield.  ^  ^^  ^^^^ 

To  tlie  Special  Committee  on  Water  Supply,  Wakefield,  Mass.,  Mr.  Habris  M. 

DoLBBABE,  Secretary, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Sept.  8,  1911,  the  following  application  for  advice  relative  to  the  water 
supply  of  the  town  of  Wakefield :  — 

No  doubt  you  are  aware  that  a  special  committee  appointed  by  the  town  of 
Wakefield,  is  endeavoring  to  solve  the  water  supply  problem,  for  members  of 
the  water  committee  have  had  the  privilege  of  interviewing  your  representa- 
tives at  various  times. 

At  our  meeting  last  night  it  was  voted  that  we  submit  the  following 
questions  to  your  honorable  board  for  consideration :  — 

Would  you  approve  the  use  of  the  waters  of  Lake  Quannapowitt  as  an 
auxiliary  water  supply  to  Crystal  Lake  water  and  the  filtering  of  these  waters 
by  slow  sand  filtration  as  advised  by  Engineer  W.  S.  Johnson  in  his  report 
to  the  Wakefield  water  and  sewerage  board,  which  we  enclose  for  your 
inspection,  provided  the  town  should  decide  to  use  the  waters  of  both  lakes  f 

Do  you  consider  that  the  waters  of  both  lakes  would  furnish  an  adequate 
supply  T 

In  your  opinion  what  would  be  the  probable  duration  of  the  supply  con- 
sidering the  natural  growth  of  the  population  of  the  town  of  Wakefield  f 

Which  course  in  your  opinion  would  be  the  better  one  for  the  town  of 
Wakefield  to  pursue  —  the  use  of  filtered  water  from  both  lakes;  or  for  the 
town  to  enter  the  metropolitan  system  f 

We  are  taking  the  liberty  to  ask  these  questions  in  view  of  your  expressed 
willingness  to  advise  the  town  in  respect  to  its  water  problems. 
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We  are  holding  meetingB  very  frequentlyi  realizing  the  importance  of  the 
question  and  would  appreciate  a  reply  as  soon  as  you  can  oonveniently 
advise  us. 

The  Board  has  considered  your  application  and  the  report  presented 
therewith  and  has  examined  the  available  information  as  to  the  quality 
of  the  waters  of  Crystal  Lake  and  Lake  Quannapowitt  and  the  quantity 
of  water  which  these  sources  might  be  expected  to  yield  if  used  together 
for  the  water  supply  of  Wakefield. 

It  is  obvious  from  the  experience  of  the  past  two  years  that  the  capacity 
of  Crystal  Lake  is  hardly  sufiBcient  for  the  present  requirements  of  the 
town  in  dry  periods,  and  a  permanent  source  of  additional  supply  has 
now  become  necessary.  Lake  Quannapowitt,  from  which  it  is  proposed 
to  take  the  additional  supply,  has  an  area  of  230  acres  and  a  watershed 
area,  including  the  surface  of  the  lake,  of  about  4:%  square  miles.  The 
lake  is  evidently  very  shallow,  judging  from  a  limited  number  of  sound- 
ings about  its  shores,  and  considerable  areas  of  its  bottom  would  be  ex- 
posed by  lowering  the  level  of  the  water.  The  lowering  of  the  lake  to  a 
level  2%  feet  below  high  water  would  apparently  expose  as  much  as  20 
acres  of  its  bottom ;  if  lowered  4%  feet  about  60  acres  would  be  exposed, 
and  at  6%  feet  about  85  acres.  The  level  of  the  lake  falls  naturally 
from  evaporation  in  very  dry  seasons  to  a  level  considerably  below  high 
water.  Considering  the  density  of  population  about  the  southerly  and 
easterly  shores  of  the  lake  and  its  use  as  a  resort  for  considerable  num- 
bers of  persons,  especially  in  simmier,  the  lowering  of  the  water  to  any 
considerable  extent  in  the  drier  portion  of  the  year  would  be  likely  to 
create  objectionable  conditions. 

Under  the  circumstances,  it  appears  to  the  Board  desirable  to  limit 
the  use  of  water  from  Lake  Quannapowitt  to  the  quantity  that  would 
naturally  overflow  from  the  lake  in  the  winter  and  spring.  Assuming 
that  the  use  of  water  from  Lake  Quannapowitt  would  be  limited  as 
suggested,  the  quantity  of  water  that  could  be  obtained  from  Crystal 
Lake  and  Lake  Quannapowitt  used  together  would  probably  not,  in 
very  dry  periods,  exceed  1,200,000  gallons  per  day. 

Statistics  of  the  population  of  the  town  of  Wakefield  indicate  that  the 
population  has  about  doubled  in  the  past  twenty-eight  years.  It  is  likely 
that  the  town  will  grow  somewhat  faster  in  the  future,  and  if  it  is 
assumed  that  it  will  double  in  the  next  twenty-five  years  Crjrstal  Lake 
and  Lake  Quannapowitt  used  together  as  above  would,  at  the  same  rate 
of  consumption  per  person  as  in  1910,  provide  an  adequate  supply  for 
about  eighteen  years.  The  quantity  of  water  used  per  inhabitant  in  the 
town  of  Wakefield  in  the  year  1910  was  61  gallons.    This  use  is  not  an 
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unreasonably  large  one  and  is  considerably  less  than  the  quantity  that 
has  been  used  by  the  town  in  former  years.  If  the  quantity  used  per 
person  should  increase  to  74  gallons^  the  mazimuni  amount  which  has 
been  used  in  any  recent  year.  Crystal  Lake  and  Lake  Quannapowitt  used 
as  outlined  above  would  last  the  town  for  a  period  of  about  ten  years. 
If  the  population  should  grow  more  rapidly  —  at  such  a  rate  that  it 
would  double  in  the  next  twenty  years  —  the  supply  from  the  lakes  used 
as  above  would  be  sufficient  for  about  fifteen  years,  at  the  rate  of  con- 
sumption per  inhabitant  recorded  in  1910 ;  or,  if  the  consumption  should 
be  as  great  as  74  gallons  per  person,  the  supply  would  be  sufficient  for 
about  eight  years. 

If  the  plan  of  continuing  the  use  of  Crystal  Lake,  supplemented  with 
water  from  Lake  Quannapowitt,  should  be  adopted,  filtration  of  all  of 
the  water  supplied  to  the  town  would  be  essential,  since  Lake  Quanna- 
powitt is  very  badly  polluted  by  sewage  from  the  large  population  on 
itB  watershed  and  is  exposed  to  much  danger  of  contamination  from  its 
use  as  a  resort  for  large  numbers  of  persons  for  boating,  fishing,  skating, 
etc.  Filtration  is  also  verv  desirable  for  the  removal  from  the  water  of 
Crystal  Lake  of  the  organic  growths  by  which  the  water  of  this  lake  has 
at  times  been  affected  seriously  in  the  summer  season,  especially  in  the 
last  few  years.  By  efficient  filtration  as  suggested  in  the  plan  presented, 
there  is  no  doubt  that  water  could  be  supplied  to  the  town  from  the 
lakes  which  would  be  safe  for  drinking,  practically  clear  and  odorless 
and  with  but  little  color.  In  its  appearance  it  would  differ  but  little 
in  inost  respects  from  the  water  supplied  by  the  Metropolitan  Water 
District,  but  the  water  from  the  lakes  would  be  much  harder,  though  the 
hardness  would  not  be  excessive. 

The  selection  of.  the  best  course  for  the  town  of  Wakefield  to  adopt  — 
whether  to  use  the  filtered  water  from  the  lakes  or  to  enter  the  metro- 
politan system  —  will  necessarily  depend  to  a  considerable  extent  upon 
the  comparative  cost  of  the  two  schemes.  There  is'  little  reason  to  doubt 
that  the  town  must  eventually,  if  it  continues  to  grow,  join  the  Metropol- 
itan District  in  order  to  secure  an  adequate  supply  of  good  water,  and 
under  the  circumstances  the  question  to  be  determined  is  whether  it  will 
be  best  to  enter  the  district  in  the  beginning  or  to  incur  the  expense 
necessary  to  secure  an  adequate  supply  of  safe  water  from  Crystal  and 
Quannapowitt  lakes  and  postpone  entering  the  Metropolitan  District  for 
at  least  eight  or  ten  years  and  perhaps  for  a  longer  time. 

Prom  the  estimates  of  cost  which  have  been  submitted  it  appears  to 
the  Board  probable  that  the  cost  of  the  works  necessary  for  developing 
a  supply  from  the  lakes,  including  all  items,  would  be  nearly  as  great 
as  the  cost  of  entering  the  metropolitan  system  at  the  present  time.    If 
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the  works  for  supplying  filtered  water  from  the  lakes  should  be  built, 
and  the  town  should  subsequently  enter  the  metropolitan  system,  these 
works  would  be  of  little,  or  no,  further  value. 

Under  these  conditions  it  is  doubtful  whether  the  town  would  make 
a  material  financial  saving  if  it  were  to  develop  a  supply  from  the  lakes 
as  proposed  and  should  subsequently  find  it  necessary  to  enter  the  met* 
ropolitan  system  within  the  next  ten  years.  If  the  growth  of  the  town 
should  prove  to  be  less  rapid  than  now  seems  reasonable  to  expect,  or 
if  the  consumption  of  water  can  be  kept  at  a  lower  level  than  now  seems 
likely,  the  supply  from  the  lakes  might  last  for  more  than  ten  years  and 
a  saving  be  effected  in  the  cost  of  the  water  supply  by  using  the  water 
of  the  lakes  instead  of  joining  the  metropolitan  system  at  the  present 
time;  but  the  fact  should  be  taken  into  consideration  that  while  the 
consumption  of  water  in  Wakefield  has  been  kept  at  a  reasonably  low 
rate,  the  tendency  in  American  cities  and  towns  is  toward  a  gradual 
increase  in  the  consumption  of  water  even  in  towns  quite  thoroughly 
metered,  and  there  are  many  towns  in  which  the  use  of  water  per 
person  is  considerably  greater  than  in  Wakefield,  though  the  conditions- 
affecting  the  use  of  water  appear  to  be  quite  similar. 

On  the  whole,  as  nearly  as  can  be  judged  from  present  conditions,  it 
is  likely  to  make  very  little  difference  to  the  town  of  Wakefield  in  the 
long  run  from  a  financial  point  of  view  whether  the  town  joins  the 
Metropolitan  Water  District  at  the  present  time  or  develops  an  inde- 
pendent supply  from  Crystal  and  Quannapowitt  lakes  in  the  manner 
proposed.  Prom  the  point  of  view  of  the  quality  of  the  water,  the  met- 
.  ropolitan  supply  would  be  preferable. 

If  legislative  action  should  be  obtained  which  would  so  far  modify 
the  provisions  of  section  19  of  chapter  488  of  the  Acts  of  the  year 
1896  (known  as  the  *^  Metropolitan  Water  Supply  Act^')  as  to  allow 
a  greater  value  than  $12  per  million  gallons  for  water  supplied  from 
existing  sources  controlled  by  the  town,  —  and  it  appears  to  the  Board 
that  such  an  allowance  may  properly  be  made,  —  then  the  advantage 
would  probably  be  decidedly  in  favor  of  the  early  admission  of  the 
town  to  the  Metropolitan  Water  District. 

Wareham  (Onset). 

Sept.  13,  1911. 
To  the  Onset  Water  Company,  Wareham,  Mass, 

Gentlemen  :  —  Complaint  having  been  made  of  the  condition  of  the 
water  supplied  by  your  company  in  the  village  of  Onset,  the  State 
Board  of  Health  has  caused  the  source  of  supply,  Jonathan  Pond,  and 
its  surroundings,  to  be  examined  and  samples  of  water  distributed  in 
various  parts  of  the  village  to  be  analyzed. 
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The  results  of  these  and  previous  examinations  show  that  the  water 
of  Jonathan  Pond  is  free  from  coloring  matter^  contains  extremely  small 
quantities  of  organic  and  mineral  matter  and  is  practically  without 
hardness.  There  are  no  sources  of  pollution  in  its  neighborhood,  and 
it  is  one  of  the  best  of  the  surface  water  supplies  in  use  in  the  State. 

Examinations  of  the  water  of  the  distributing  system  show  that  in 
the  late  spring  the  water  contained  considerable  iron  rust,  but  in  the 
summer  samples  of  water  from  faucets  in  the  village  were  found  to  be 
miobjectionable.  It  appears  that  the  principal  use  of  water  from  this 
system  is  in  the  summer  season  and  that  very  little  water  is  used  during 
the  period  of  the  year  extending  from  October  to  May.  The  water 
consequently  remains  for  bug  periods  of  time  in  the  standpipe  and  in 
the  pipes  of  the  distributing  system.  During  this  period  the  water, 
which  is  saturated  with  oxygen  and  very  low  in  mineral  matter,  acts 
somewhat  upon  the  pipes  and  considerable  rust  accumulates  within 
them,  in  consequence  of  which  the  water  drawn  from  the  faucets  in  the 
early  part  of  the  year  is  affected  by  the  presence  of  considerable  iron. 
It  is  probable  that  if  the  system  were  thoroughly  and  frequently  flushed 
in  the  late  spring  or  early  summer,  the  rust  accumulating  in  the  winter 
season  could  be  flushed  out  of  the  pipes  and  removed  from  the  stand- 
pipe,  and  the  objectionable  conditions  now  complained  of  prevented. 

Sept.  13,  1911. 
To  ike  Board  of  Health  of  the  Town  of  Wareham. 

Gentlemen  :  — r  Complaint  having  been  made  of  the  condition  of  the 
wat^r  supplied  to  the  village  of  Onset,  the  State  Board  of  Health  has 
caused  the  source  of  supply  and  the  water  distributed  in  the  village 
to  be  examined,  and  finds  that  the  objectionable  conditions  can  probably 
be  removed  by  frequent  and  thorough  flushing  of  the  pipes  of  this  sys- 
tem in  the  early  spring,  and  the  Board  has  so  advised  the  Onset  Water 
Company.      A  copy  of  this  communication  is  appended  hereto. 


West  Brookfield. 

Oct.  5,  1911. 

To  the  Board  of  Water  Commissioners,  West  BrooJcfleld,  Mass,,  Mr.  William  B. 

Teaill,  Clerk, 

Gentlemen:  —  The  State  Board  of  Health  received  from  yon  on 
Sept.  8,  1911,  a  communication  stating  that  you  are  planning  to  supply 
the  town  with  water  from  one  of  two  sources  by  means  of  a  group  of 
driven  wells  or  a  large  well,  one-  of  the  sources  mentioned  being  the 
ground  at  the  foot  of  Foster  Hill,  some  distance  east  of  Tanny  Brook, 
Mid  the  other  the  ground  near  the  south  shore  of  Wickaboag  Pond. 
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In  response  to  this  application  the  Board  has  caused  the  locality  to 
be  examined  by  one  of  its  engineers  and  samples  of  water  from  test 
wells  in  the  localities  indicated  to  be  analyzed.  At  the  first  source  men- 
tioned,  at  the  foot  of  Foster  Hill,  it  appears  that  seven  wells  have  been 
driven  in  the  valley  of  Tanny  Brook,  or  Coys  Brook,  as  it  is  marked 
on  the  State  map,  all  of  which  apparently  encountered  ledge  at  an 
average  depth  of  about  27  feet.  The  soil  penetrated  is  said  to  have 
consisted  almost  entirely  of  clay,  with  a  porous  stratum  of  coarse  sand 
directly  overlying  the  ledge,  the  maximum  thickness  of  this  stratum 
being  about  2  feet,  while  in  some  of  the  wells  it  was  less  than  a  foot. 
These  conditions  are  not  favorable  for  obtaining  water  in  large  quanti- 
ties from  wells  in  this  locality. 

A  sample  of  water  collected  from  one  of  the  wells  in  this  group  on 
September  20  was  foimd  to  be  turbid  and  hig^y  colored  and  contained 
an  excessive  quantity  of  organic  matter  and  iron.  Considering  the 
results  of  this  analysis,  it  is  improbable  that  water  of  suitable  quality 
for  domestic  purposes  can  be  obtained  from  the  ground  in  this  locality. 

At  the  location  near  the  southerly  shore  of  Wickaboag  Pond,  where  a 
test  well  was  recently  driven,  the  conditions  appear  to  be  favorable,  so 
far  as  can  be  judged  from  the  limited  investigation  thus  far  made,  for 
obtaining  water  freely  from  the  groimd,  and  samples  of  water  from  test 
wells  in  this  locality  were  found  to  be  of  good  quality  for  domestic 
purposes.  Further  tests  will  be  necessary,  however,  before  it  can  be 
determined  definitely  whether  an  adequate  supply  of  good  water  for  all 
the  requirements  of  the  town  can  be  obtained  from  the  ground  in  this 
region.  The  localily  appears  to  be  the  most  favorable  one  of  all  those 
examined  with  reference  to  obtaining  a  water  supply  for  the  town,  and 
the  Board  recommends  that  you  cause  further  wells  to  be  put  in  in  this 
locality,  and,  if  the  conditions  continue  to  be  favorable,  it  is  advisable 
to  connect  several  wells  and  pump  from  them  for  a  period  of  at  least 
one  week,  to  ascertain  as  definitely  as  practicable  the  quantity  and 
character  of  the  water  obtainable  from  the  ground  in  this  region.  The 
Board  will  assist  you  in  the  further  investigation  by  making  the  neces- 
sary analyses  of  water  and  will  give  you  further  advice  in  the  matter, 
if  you  so  request,  when  the  results  of  these  investigations  are  available. 

Weston. 

Jan.  5,  1911. 
To  the  Weston  Water  Company,  Weston,  Mass. 

•  Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Dec.  17,  1910,  through  your  engineer- an  application  for  advice  relative 
to  taking  water  for  the  supply  of  the  town  of  Weston  from  the  ground 
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near  Stony  Brook^  about  1,000  feet  southeast  of  the  Silver  Hill  railroad 
station,  accompanied  by  a  plan  showing  the  location  of  test  wells  re- 
cently driven  in  this  locality  and  a  description  of  a  pumping  test,  made 
by  pumping  from  a  group  of  six  wells  for  a  period  of  about  seventeen 
davs  from  November  28  to  December  15. 

m 

It  appears  that  the  wells  are  located  in  low  ground  near  Stony 
Brook  and  were  sunk  through  a  layer  of  peaty  soil  from  2  to  5  feet 
in  thickness  into  coarse  sand  or  gravel,  underlaid  by  hardpan  at  a  depth 
of  30  feet  from  the  surface.  The  records  show  that  water  was  pumped 
from  the  wells  at  a  rate  of  150,000  gallons  per  day  during  the  first 
four  days  of  the  pumping  test  and  subsequently  for  eleven  days  at  a 
rate  of  250,000  gallons  per  day,  the  rate  then  being  reduced  to  about 
175,000  gallons  per  day  until  the  test  was  discontinued  on  December  15. 
Observations  of  the  height  of  the  ground  water  in  the  neighborhood  of 
the  wells  during  and  after  the  test,  together  with  information  as  to  the 
quantity  pumped,  indicate  that  an  adequate  supply  of  water  for  the 
requirements  of  Weston  can  be  obtained  from  the  groimd  in  this  locality. 

The  results  of  analyses  of  samples  of  water  collected  and  sent  in  by 
you  during  the  test  show  that  it  is  slightly  harder  than  the  water  of  the 
Kendal  Green  wells  recently  tested,  but  does  not  differ  from  it  materially 
in  other  respects,  and,  in  the  opinion  of  the  Board,  the  proposed  source 
is  likely  to  furnish  water  of  good  quality  for  domestic  purposes. 

Of  the  two  sources,  that  at  Kendal  Oreen  appears  to  be  somewhat 
preferable,  being  in  a  less  populous  district  and  in  a  location  free  from 
peaty  soil. 

In  case  water  is  taken  from  the  ground  at  the  location  near  Silver 
Hill,  as  now  proposed,  it  will  be  important  for  the  water  company  to 
secure  control  of  a  considerable  area  of  land,  especially  west  and  north 
of  the  wells,  between  them  and  North  Avenue  and  the  railroad  and 
Merriam  Street,  in  order  to  protect  the  quality  of  the  water. 

WiLBBAHAM   (COLLINS  MANUFACTURING  COMPANY ). 

Dec.  7,  1911. 

To  the  Collins  Manufacturing  Company,  North  WUhraham,  Mass. 

Gentlemen  :  —  A  recent  examination  of  the  sources  of  water  supply 
of  the  mills  and  tenements  connected  with  your  works  at  North  Wil- 
braham  shows  that  in  the  past  water  has  been  drawn  in  part  from  a 
reservoir  about  1,000  feet  west  of  the  mill,  from  which  it  is  supplied 
for  drinking  and  domestic  purposes  in  the  mill  and  tenements  after 
filtration,  and  in  part  from  the  river,  from  which  the  water,  after  fil- 
tration, is  supplied  for  general  use  in  the  mill.      It  appears  that  until 
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recently  there  were  seyeral  connections  between  the  system  supplied 
from  the  river  and  the  system  supplied  from  the  reservoir,  but  that  these 
connections  have  been  closed,  so  far  as  practicable,  so  that  the  drinking 
water  supply  is  drawn  chiefly  from  the  reservoir.  Eiver  water,  how- 
ever, is  allowed  to  enter  the  reservoir  at  times,  and  was  found  to  be  en- 
tering the  reservoir  at  the  time  of  one  of  the  recent  examinations. 

It  appears  further  that  the  quality  of  the  water  supplied  from  faucets 
in  the  mill  and  tenements  in  the  summer  season  is  objectionable  on 
account  of  its  high  temperature  and  bad  taste,  and  that  at  such  times 
the  employees  in  the  mill  and  houses  have  taken  water  from  various 
springs  and  wells  in  the  neighborhood  of  the  mill. 

Of  these  the  Ludlow  Spring,  so  called,  located  on  the  north  side  of 
the  river,  is  a  shallow  excavation  a  few  feet  from  the  river  at  the  end 
of  a  culvert  under  the  railroad.  When  examined  the  surroundings  were 
filthy  and  no  protection  had  been  provided  to  prevent  surface  water  from 
entering  the  spring.  The  spring  may  also  be  flooded  by  a  rise  in  the 
river,  and,  imder  the  existing  conditions,  this  spring  must  be  regarded 
as  an  unsafe  source  from  which  to  take  water  for  drinking. 

Another  spring  located  near  the  head  of  a  ravine  above  the  reser- 
voir, southwest  of  the  mill,  was  closed  up  and  is  unused;  and  a  third 
spring,  situated  a  short  distance  from  the  one  just  described,  was  also 
closed  at  the  time  of  the  examination.  The  water  of  the  Fitzgerald 
well,  so  called,  was  found  upon  analysis  to  be  badly  polluted  and  unsafe 
for  drinking. 

It  is  evident  that  a  supply  of  good  water,  suitable  for  drinking  and 
domestic  purposes,  is  greatly  needed  in  the  mill  and  tenements  near  by, 
and  the  Board  recommends  that  a  supply  of  good  water  be  provided 
without  delay.  The  circumstances  are  such  that  it  is  probable  that  a 
supply  of  good  ground  water  can  be  obtained  in  the  neighborhood,  and 
such  a  supply  would  probably  be  far  more  satisfactory  than  water  from 
any  of  the  surface  sources,  even  if  thoroughly  filtered,  for  the  reason 
that  a  good  ground  water  would  at  all  times  be  free  from  color,  taste 
and  odor,  and  if  properly  stored  and  distributed  would  have  a  much 
lower  temperature  in  the  summer  season  than  water  from  any  surface 
source  unless  artificially  cooled.  The  Board  recommends  that  a  suitable 
water  supply  for  drinking  and  domestic  purposes  be  provided  in  the 
mill  and  tenements  as  soon  as  practicable. 

The  Board  will  assist  you  in  securing  a  suitable  water  supply,  if 
you  so  request,  by  testing  any  water  which  you  may  propose  to  use. 
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WOECESTEB. 

Jan.  5,  1911. 

To  Mr.  George  W.  Batchsldeb,  Water  Commissioner,  Worcester,  Mass. 

Deab  Sir:  —  The  State  Board  of  Health  has  considered  your  appli- 
cation relative  to  the  use  of  Goes  Beservoir  and  Lake  Quinsigamond  as 
temporary  sources  of  water  supply  for  the  city  of  Worcester,  and  has 
caused  these  sources  to  be  examined  and  samples  of  their  waters  to  be 
analyzed. 

The  water  of  Goes  Beservoir  does  not  differ  materially  in  appearance 
or  in  general  characteristics  from  the  waters  of  your  present  sources  of 
water  supply,  but  the  watershed  of  the  reservoir  contains  a  considerable 
population  and  receives  apparently  all  of  the  drainage  from  a  woolen 
mill  located  on  the  stream  above  the  reservoir.  The  water  of  Lake 
Quinsigamond  is  of  much  poorer  quality  than  that  of  your  present 
sources,  and  the  lake  is  exposed  to  danger  of  pollution  by  sewage  from 
the  insane  hospital  and  from  other  sources.  Under  existing  conditions 
neither  source  is,  in  the  opinion  of  the  Board,  a  safe  one  from  which 
to  take  water  for  domestic  use. 

Gonsidering  the  circumstances,  there  appears  to  be  no  better  plan 
of  obtaining  an  additional  water  supply  for  the  city  for  use  in  case 
of  immediate  emergency  than  to  introduce  water  from  Goes  Beservoir, 
and  in  case  it  becomes  necessary  to  use  water  from  this  source  the 
Board  recommends  that  the  inhabitants  of  the  city  be  warned  to  boil 
aU  water  used  for  drinking. 

March  23,  1911. 

To  Mr.  George  W.  Batchelder,  Water  Commissioner,  Worcester,  Mass, 

Dear  Sie:  —  In  accordance  with  your  request  for  advice  as  to  a 
temporary  water  supply  for  the  city  of  Worcester  the  State  Board  of 
Health  has  examined  the  present  sources  of  water  supply  and  the 
sources  from  which  an  adequate  quantity  of  water  might  be  obtained 
temporarily  for  the  supply  of  the  city,  and  has  considered  the  plans 
which  you  and  the  city  engineer  have  outlined  for  taking  water  from 
Lake  Quinsigamond  and  supplying  it  to  the  city  after  purification.  A 
temporary  taking  of  water  from  this  source  can  probably  be  made  under 
the  provisions  of  chapter  25,  section  35,  of  the  Bevised  Laws  of  Mas- 
sachusetts. 

It  appears  from  the  information  available  to  the  Board  that  the 
quantity  of  water  in  store  in  the  various  reservoirs  is  less  than  one-third 
of  their  full  capacity,  and  a  calculation  of  their  probable  yield  indicates 
that  if  the  coming  year  shall  be  as  dry  as  the  years  which  have  been 
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recorded  on  the  Sudbury  Eiver  and  the  consumption  of  water  shall  be 
about  the  same  as  last  year,  the  reservoirs  will  be  exhausted  before  mid- 
summer. Even  in  a  year  of  greater  rainfall  than  the  minimum  the  ex- 
haustion of  the  reservoirs  is  likely  to  occur  before  the  end  of  the  year 
unless  the  rainfall  should  be  greater  than  the  average.  Considering  the 
circumstances  it  appears  to  the  Board  important  that  provision  should 
be  made  for  taking  water  from  some  available  source  adequate  to  fur- 
nish more  than  1,000  million  gallons,  —  the  quantity  which  will  be  re- 
quired in  case  the  conditions  of  last  year  should  be  repeated. 

An  examination  of  the  sources  in  the  vicinity  of  the  city  shows  that 
the  only  source  from  which  it  is  probable  that  an  adequate  quantity  of 
water  to  meet  the  additional  needs  of  the  city  can  be  obtained  within 
the  time  available  is  Lake  Quinsigamond.  The  shores  and  watershed 
of  this  lake  are  thickly  populated  in  the  summer  season,  and  if  it  is 
necessary  to  take  the  water  directly  into  the  pipes  of  the  city,  it 
would  be  unsafe  for  drinking  imless  boiled.  An  examination  of  the 
westerly  shore  of  the  lake  north  of  the  Worcester  turnpike  shows  that  the 
soil  in  this  region  is  apparently  coarse  and  porous,  and  it  is  probable 
that  the  lake  water  could  be  eflSciently  purified  by  pumping  it  upon 
prepared  areas  in  this  region  and  filtering  it  intermittently  in  the  same 
manner  in  which  water  has  been  filtered  at  other  places.  These  areas 
can  be  prepared  in  a  manner  similar  to  sewage  filters  at  a  comparatively 
small  expense,  and  it  is  probable  that  an  area  of  from  two  to  three  acres 
would  be  adequate  for  the  purpose. 

It  is  not  impossible,  moreover,  that  an  adequate  supply  of  water  safe 
for  drinking  might  be  obtained  from  groups  of  tubular  wells  at  various 
points  along  the  shore  of  the  lake  north  of  the  turnpike,  and  if  a  suitable 
supply  can  be  obtained  from  the  ground  in  this  region  by  means  of  wells, 
the  best  plan  would  probably  be  to  take  water  in  this  way,  and  in  case 
the  yield  should  prove  less  than  desirable  it  might  be  increased  by 
pumping  water  from  the  lake  upon  prepared  areas  in  the  neighborhood 
of  the  wells. 

The  Board  recommends  that  tests  be  made  as  soon  as  possible  to 
determine  the  practicability  of  obtaining  water  from  the  ground  near 
the  western  shore  of  the  lake  north  of  Belmont  Street  by  means  of 
tubular  wells.  The  Board  will  upon  request  assist  you  in  these  inves- 
tigations by  making  the  necessary  analyses  of  water  and  will  give  you 
further  advice  as  further  information  becomes  available. 
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July  21,  1911. 
To  His  Honor  James  Logan,  Mayar  of  the  City  of  Worcester. 

Deab  Sib  :  —  In  response  to  your  request,  the  State  Board  of  Health 
has  considered  the  present  condition  of  the  water  supply  of  the  city 
of  Worcester,  the  necessity  for  an  emergency  supply  and  the  character 
and  capacity  of  the  sources  from  which  water  for  use  in  the  immediate 
future  can  be  obtained. 

The  quantity  of  water  in  the  reservoirs  supplying  the  high  service 
districts  appears  to  be  sufficient  to  meet  the  requirements  of  those 
districts  for  several  months,  but  it  may  not  be  sufficient  if  the  conditions 
of  1910-11  are  repeated,  and  all  practicable  measures  for  restricting 
unnecessary  use  and  waste  of  water  should  be  continued  and  strictly 
enforced.  The  supply  in  the  low  service  reservoirs  is  sufficient  to  meet 
the  requirements  of  the  low  service  districts  only  for  a  very  limited 
time. 

It  appears  from  the  information  presented  that  it  is  possible  to 
obtain  an  additional  supply  of  about  150,000,000  gallons  by  diverting 
the  water  of  Pine  Hill  Beservoir  in  the  Asnebumskit  watershed  into  the 
Holden  Beservoir  system,  and  it  further  appears  that  if  the  necessary 
means  are  provided,  the  discharge  of  this  water  into  the  Holden  reser- 
voirs can  be  begun  in  about  ten  days.  In  the  opinion  of  the  Board 
this  reservoir  is  a  proper  source  of  water  supply  for  use  in  meeting  the 
present  emergency  and  the  Board  recommiends  that  works  for  the 
diversion  of  this  water  be  begun  at  once  and  completed  as  soon  as 
possible. 

A  consideration  of  all  of  the  sources  of  water  supply  in  the  vicinity 
of  the  city  has  shown  that  the  only  source  from  which  it  is  probable  that 
an  adequate  quantity  of  water  can  be  obtained  to  meet  the  present  emer- 
gency and  provide  a  sufficient  supply  for  the  city  within  the  shortest 
time  is  Lake  Quinsigamond.  On  account  of  the  large  population  about 
the  shores  of  this  lake,  especially  at  the  present  season  of  the  year, 
its  waters  would  be  unsafe  to  use  for  drinking  unless  boiled,  but  an  ex- 
amination of  the  western  shore  of  the  lake  north  of  the  Worcester  turn- 
pike has  shown  that  the  soil  in  the  territory  bordering  the  lake  is 
apparently  coarse  and  porous,  and  indications  are  favorable  for  obtaining 
a  large  quantity  of  water  from  the  ground  in  this  locality  by  means  of 
tubular  wells  or  other  suitable  works.  Moreover,  if  the  character  of  the 
soil  is  favorable,  the  lake  water  could  be  efficiently  purified  by  pumping 
it  upon  prepared  areas  in  this  region  and  filtering  it  intermittently,  as 
is  done  at  other  places.  The  best  plan  will  probably  be,  in  case  the 
conditions  are  sufficiently  favorable,  to  take  water  from  tubular  wells 
along  the  shore  of  the  lake  and  in  or  near  the  depressions  west  of 
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the  highway  which  borders  the  lake  in  this  region,  and  to  supplement  the 
supply  obtained  in  this  way,  if  necessary,  by  pumping  water  from  the 
lake  upon  prepared  areas  in  the  neighborhood  of  the  wells. 

It  appears  from  the  information  presented  that  the  best  available 
plan  of  supplying  this  water  to  the  city  in  the  shortest  time  practicable 
is  to  pump  it  through  a  main  laid  throughout  most  of  its  length  on  the 
surface  of  the  ground  in  or  near  Belmont  Street  to  Bell  Pond,  from 
which  the  water  can  be  delivered  into  the  low  service  system.  The 
water  now  in  Bell  Pond  should  be  drawn  off  and  the  pond  put  into  a 
proper  condition  before  it  is  used. 

The  Board  recommends  that  the  sinking  of  wells  near  Lake  Quinsiga- 
mond,  the  cleaning  of  Bell  Pond  and  the  laying  of  the  forcemain  be 
begun  at  once,  and  that  steps  be  taken  immediately  to  secure  tem- 
porarily at  least  the  use  of  the  necessary  pumps  and  machinery  to 
deliver  a  suflBcient  quantity  of  water  into  Bell  Pond.  By  woi*king  night 
and  day  it  is  possible  that  the  works  can  be  completed  in  time  to  in- 
troduce a  supply  of  water  from  the  neighborhood  of  Lake  Quinsigamond 
before  the  low  service  reservoirs,  supplemented  with  such  waters  as  can 
be  obtained  from  the  Asnebumskit  watershed,  become  exhausted. 

It  is  understood  that  pumps  and  works  can  readily  be  made  available 
for  taking  water  from  Goes  Pond,  but,  in  the  opinion  of  the  Board,  the 
conditions  affecting  the  water  of  this  pond  at  the  present  time  are  very 
objectionable  and  water  from  that  source  should  be  introduced  into  the 
water  supply  system  of  the  city  of  Worcester  only  in  case  of  extreme 
emergency  and  as  a  last  resort,  to  prevent  the  pipes  from  becoming 
empty. 

The  Board  will  be  pleased  to  give  you  promptly  any  further  advice 
or  assistance  that  it  can  in  developing  a  temporary  water  supply  near 
Lake  Quinsigamond  or  in  connection  with  any  other  matters  connected 
with  your  water  supply. 

Aug.  10,  1911. 
To  Gbobge  W,  Batcheldeb,  Esq.,  Water  Commissioner,  Worcester,  Mass. 

Deae  Sib:  —  Yesterday  communication  was  sent  to  you  in  response 
to  your  telephone  message  which  was  understood  to  request  the  opinion 
of  the  State  Board  of  Health  upon  the  quality  of  the  water  taken  from 
wells  in  Kendall  Basin.  Now  your  letter  of  yesterday  is  received, 
asking  if  the  Board  will  grant  permission  to  use  this  water  in  the  city, 
in  the  present  emergency. 

Such  permission  is  hereby  fully  granted  by  the  Board.  Prom  the  data 
which  the  Board  now  has  in  regard  to  this  locality  it  can  expect  only  a 
few  days'  supply  for  the  city  from. this  source,  until  rain  falls. 
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It  is  understood  that  you  have  several  wells  driven.    It  would  be  well 

to  have  all  but  one  of  these  connected  and  pumped  from  and  the  height 

sustained  in  the  omitted  one  noted^  to  indicate  clearly  how  much  water 

you  can  draw  from  this  source. 

Aug.  29,  1911. 

To  Mr.  Geoboe  W.  Batchelder,  Water  Commissioner  of  the  City  of  Worcester. 

Deab  Sir:  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  the  approval  of  the  use  of  the  waters  of  Eagle  Lake  in  the 
town  of  Holden  and  Asnebumskit  Pond  in  the  town  of  Paxton,  as 
sources  of  water  supply,  to  be  used  in  the  present  emergency  in  the  city 
of  Worcester,  and  has  caused  samples  of  the  waters  of  these  sources 
sent  in  by  you  to  be  analyzed. 

The  waters  appear  to  be  suitable  for  domestic  use,  and  the  Board  hereby 
approves  these  waters  as  proper  sources  of  water  supply  in  the  present 
emergency.  It  will  be  necessary  while  the  water  is  being  withdrawn 
from  Eagle  Lake  to  prevent  danger  of  the  pollution  of  that  source  by 
the  laborers  and  others  within  the  watershed. 

In  accordance  with  your  further  request  for  an  examination  of  the 
water  of  Turkey  Hill  Pond  in  the  towns  of  Eutland  and  Paxton  the 
Board  has  also  caused  samples  of  water  which  you  have  supplied  from 
that  source  to  be  analyzed,  and  finds  that  while  the  water  is  of  somewhat 
poorer  quality  than  that  of  the  other  sources  mentioned,  —  having  more 
color,  —  it  is  in  other  respects  satisfactory  and  the  Board  approves  this 
water  as  a  proper  source  of  water  supply  to  relieve  the  present  emergency. 

WORTHINGTON    (FiRE  DISTRICT). 

July  6,  1911. 

To  the  Board  of  Water  Commissioners  of  the  Worthington  Fire  District,  Mr. 

John  D.  Willabd,  Chairman, 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on  May 
23,  1911,  an  application  requesting  approval  by  the  Board,  under  the 
provisions  of  chapter  233  of  the  Acts  of  the  year  1911,  of  a  proposed 
water  supply  for  the  Worthington  Fire  District,  the  supply  for  the 
main  portion  of  the  district,  —  the  villages  of  Worthington  Center  and 
Worthington  Comers,  —  to  be  taken  from  the  Bice  springs,  so  called, 
situated  about  a  mile  northwest  of  Worthington  Corners,  and  the  supply 
for  the  village  of  Bingville  to  be  taken  from  a  small  pond  and  brook  a 
little  less  than  a  mile  northwest  of  that  village. 

The  application  is  accompanied  by  plans  and  a  report  by  your  engi- 
neer describing  the  proposed  works.  From  this  information  it  appears 
that  three  sources  have  been  considered  for  the  supply  of  Worthington 
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Center  and  W'orthington  Corners,  one  being  the  Rice  springs  already 
mentioned,  the  second  the  Hewitt  and  Church  springs  and  the  third 
the  Allen  springs.  It  appears  that  the  Hewitt  and  Church  springs  are 
located  at  too  low  an  elevation  to  be  of  value  for  fire  protection  and  that 
the  elevation  of  the  Allen  springs  is  less  than  desirable  for  that  pur- 
pose. 

The  Rice  springs  are  located  in  the  valley  of  Wards  Stream,  so  called, 
near  its  headwaters,  and  the  plan  of  your  engineer  provides  for  con- 
structing a  dam  and  storage  reservoir  on  this  stream,  which,  it  is  esti- 
mated, will  have  a  capacity  of  about  1,000,000  gallons,  at  a  point  about 
three-quarters  of  a  mile  northwest  of  Worthington  Comers.  About  1,100 
feet  southwest  of  this  reservoir  it  is  proposed  to  construct  anotiier 
reservoir  or  well,  having  a  capacity  of  about  500,000  gallons,  into 
which  it  is  proposed  to  conduct  the  waters  of  a  part  of  the  springs, 
allowing  the  remainder  to  flow  to  the  main  reservoir. 

A  house  and  bam  are  situated  near  the  headwaters  of  the  brook 
above  the  proposed  reservoir,  drainage  from  which  might  injure  the 
quality  of  the  water,  and  it  is  proposed  to  construct  a  dike  to  divert 
drainage  from  these  buildings  to  a  point  outside  the  watershed. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engi- 
neers and  samples  of  the  waters  of  the  various  springs  to  be  analyzed, 
and  has  considered  the  plan  presented.  The  waters  of  the  springs  and 
of  the  stream  on  which  it  is  proposed  to  construct  the  i:e8ervoir  are 
naturally  of  good  quality  for  water  supply  purposes,  though  at  present 
they  are  exposed  to  pollution  from  the  buildings  mentioned  above. 

Information  as  to  the  flow  of  the  springs  and  brook  indicates  that  at 
the  present  time  the  yield  of  these  sources  would  probably  be  suflScient 
for  the  requirements  of  the  Worthington  Fire  District,  but  no  measure- 
ments are  available  to  show  the  flow  of  the  stream  in  the  drier  portion 
of  a  dry  season,  though  the  information  submitted  to  the  Board  indi- 
cates that  the  brook  does  not  dry  up  and  that  the  flow  of  water  was  quite 
constant  during  the  drier  portion  of  last  year  when  the  flow  of  streams 
was  very  small. 

So  far  as  can  be  judged  from  the  information  available,  it  appears 
to  the  Board  probable  that  a  sufiicient  quantity  of  water  for  the  re- 
quirements of  the  Worthington  Fire  District  can  be  obtained  from  the 
watershed  of  the  proposed  reservoir  on  Wards  Stream,  including  the 
Rice  springs.  It  is  likely,  however,  that  the  water  of  the  proposed  reser- 
voir would  be  affected  at  times  by  growths  of  organisms  and  objec- 
tionable tastes  and  odors,  as  is  usually  the  case  with  ground  waters 
exposed  to  light  in  open  reservoirs,  and  it  would  probably  be  better 
to  construct  in  the  beginning  in  the  neighborhood  of  the  proposed  dam 
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a  large  well  with  its  bottom  considerably  below  the  level  of  the  brook, 
and  divert  into  it  the  water  of  the  stream  and  of  the  various  springs.  In 
this  way  it  is  likely  that  a  larger  proportion  of  the  ground  water  could 
be  collected  and  a  somewhat  greater  yield  secured  in  the  drier  portion 
of  the  year.  If  a  greater  storage  should  be  found  necessary,  a  reservoir 
could  be  constructed  above  the  well  at  some  future  time. 

The  details  of  the  dike  for  diverting  the  drainage  from  the  buildings 
on  the  watershed  are  not  presented,  but  it  is  probable  that  danger  of 
pollution  of  the  water  could  be  prevented  by  a  properly  constructed  dike 
or  drain  to  remove  the  drainage  from  these  buildings.  It  would  be 
better,  however,  for  the  district  to  acquire  control  of  the  buildings  and 
discontinue  their  further  use,  and  in  this  way  the  loss  of  a  considerable 
quantity  of  water,  made  necessary  by  the  diversion  of  drainage  from  the 
buildings,  would  be  avoided.  * 

The  Board  recommends  that  the  pipes  connecting  the  springs  with  the 
proposed  wells  and  reservoir  be  laid  with  open  joints  covered  and  sur- 
rounded with  gravel,  so  as  to  collect  all  the  ground  water  practicable 
along  their  course. 

With  the  modifications  suggested  the  Board  approves  the  plan  of  tak- 
ing water  for  the  supply  of  Worthington  Corners  and  Worthington  Center 
from  the  Rice  springs  and  the  headwaters  of  Wards  Stream,  so  called, 
as  shown  on  the  plan  presented  with  your  application. 

For  the  water  supply  of  Ringville  it  is  proposed  to  utilize  a  small 
natural  pond  and  a  stream  which  can  readily  be  diverted  into  this  pond, 
both  of  which  are  located  a  short  distance  northwest  of  the  village.  It 
is  also  suggested  that  water  from  the  Eice  springs  might  be  diverted 
into  the  brook  if  the  supply  from  the  source  mentioned  should  prove 
inadequate.  An  examination  of  the  small  pond  shows  that  it  has  a 
muddy  bottom,  but  no  information  is  submitted  showing  the  depth  of 
mud  or  the  probable  quantity  of  material  that  it  would  be  necessary  to 
remove  in  bringing  it  to  a  proper  condition  as  a  source  of  domestic 
water  supply.  At  the  present  time  the  water  is  highly  colored  and  con- 
tains an  excessive  quantity  of  organic  matter  and  iron,  arid  would  be 
objectionable  for  domestic  purposes.  It  is  advisable  that  before  the  use 
of  this  source  is  definitely  decided  upon,  the  cost  of  its  development  be 
more  definitely  determined  and  a  further  investigation  made  to  de- 
termine whether  it  may  not  be  practicable  to  secure  a  better  supply  from 
some  other  source  in  this  region. 
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In  addition  to  the  foregoing^  the  Board  has  advised  the  following 
cities^  towns  and  persons  relative  to  spring  waters,  waters  used  for  the 
supply  of  factories,  public  wells  or  wells  used  by  a  number  of  families ; 
but  as  these  matters  are  for  the  most  part  of  minor  importance,  the 
communications  of  the  Board  in  these  cases  have  not  been  printed. 
Copies  of  them  are  on  file  in  the  office  of  the  Board. 

Acushnet,  wells  at  Long  Plain. 

Amesbury,  well  of  Hamilton  Woolen  Company. 

Andover,  spring. 

Ashby,  well  at  Lyman  School. 

Ashby,  Hayward  Spring. 

Attleborough,  spring  and  wells  of  B.  Wolfenden  &  Sons  (two). 

Auburn,  wells  at  schools. 

Auburn,  wells  in  Pondville  (two). 

Barre,  well  of  Barre  Wool  Combing  Company. 

Beverly,  wells  of  United  Shoe  Machinery  Company. 

Beverly,  spring. 

Bridgewater,  well  of  Henry  Perkins  Company. 

Chelmsford,  well  in  West  Chelmsford. 

Concord,  spring  at  hospital. 

Danvers,  spring. 

Dartmouth,  well  in  South  Dartmouth. 

East  Bridgewater,  well  at  Beaver  School. 

Falmouth,  well  at  Falmouth  Heights. 

Georgetown,  spring. 

Hyde  Park,  wells  of  the  Stafford  Company  in  Readville. 

Lawrence,  well  of  Pacific  Mills. 

Lynn,  wells  of  Lynn  Grease  Extracting  Company. 

Lynn,  well  of  G.  F.  Ames  &  Co.  Monumental  Works. 

Lynn,  well  of  Hilliard  &  Merrill. 

Lynn,  spring. 

Maiden,  well  of  Bettinson-Harris  Laundry  Company. 

Marshfield,  well  at  Marshfield  Hills. 

Medford,  well  of  Joseph  Woods  &  Son  Corporation. 

Milton,  spring. 

Newton,  spring  of  Saco-Pettee  Company. 

North  Attleborough,  well. 

Norwood,  well. 

Peabody,  well  of  Hunt-Rankin  Leather  Company. 

Peabody,  Hill  Top  Spring. 

Peabody,  Myles  Standish  Spring. 

Plymouth,  well  of  Standish  Worsted  Company. 

Plymouth,  well  at  Manomet  Bluffs. 
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Plymonihy  Smmner's  Spring. 

Rowley,  well. 

Bowley,  well  at  boys'  camp. 

Salem,  well  on  Bakers  Island. 

Sandisfield,  spring  in  Montrille. 

Sonthbridge,  Glover's  Spring. 

Southbridge,  well. 

Weston,  wells. 

Westport,  well  at  Y.  M.  C.  A.  Camp. 

Wrentham,  well  at  Sheldonville. 


Ice  Supplies. 

The  following  is  the  substance  of  the  action  of  the  Board  during  the 
year  in  reply  to  applications  for  advice  relative  to  sources  of  ice  sup- 
ply:— 

Hanover. 

June  1,  1911. 
To  the  Board  of  Eealth,  Hanover,  Mass. 

Oentlemex  :  —  In  response  to  your  request  for  an  examination  of  the 
water  of  a  pond  nsed  as  a  source  of  ice  supply  at  Hanover  and  advice 
as  to  its  fiiness  for  that  use,  the  Board  has  caused  the  pond  and  its 
surroundings  to  be  examined  and  a  sample  of  the  water  and  ice  harvested 
from  the  pond  during  the  past  winter  to  be  analyzed. 

The  results  of  the  analysis  show  that  the  water  is  badly  polluted  and 
contains  a  large  quantity  of  organic  matter,  and  an  examination  of  the 
watershed  shows  that  polluting  matters  from  bams  and  cesspools  are  at 
present  finding  their  way  into  the  pond  or  its  feeders. 

An  analysis  of  a  sample  of  ice  taken  from  an  ice-house  on  the  shore 
of  the  pond  shows  that,  while  it  contains  a  somewhat  larger  quantity 
of  organic  matter  than  is  found  in  good  ice,  the  numbers  of  bacteria 
are  low.  This  ice  was  about  1  foot  in  thickness,  including  2  inches  of 
snow  ice.  It  is  probable  that  if  all  of  the  snow  ice,  including  the  first 
inch  of  clear  ice  which  formed  beneath  the  snow  ice,  should  be  removed, 
the  ice  now  stored  could  be  used  with  safety  for  domestic  purposes.  It 
is  probable  that  the  conditions  under  which  ice  was  formed  on  this 
pond  during  the  past  winter  were  more  favorable  than  might  be  the 
ease  in  other  years,  and  the  Board  recommends  that  the  pollution  of  the 
pond  be  prevented  before  the  beginning  of  another  winter,  if  the  use  of 
this  pond  as  a  source  of  ice  supply  is  to  be  continued. 
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Manchester. 

Oct.  18,  1911. 
To  Mr.  Addison  Davis,  Treston  Flace,  Beverly  Farms,  Mass. 

Dear  Sir  :  —  In  response  to  your  request  for  an  examination  of  cer- 
tain proposed  sources  of  ice  supply  in  Manchester  and  advice  as  to 
the  probable  quality  of  ice  to  be  obtained  therefrom,  the  Board  has 
caused  the  sources  to  be  examined  by  one  of  its  engineers  and  samples 
of  their  waters  to  be  analyzed. 

The  sources  in  question  are  three  small  ponds  located  on  a  brook  west 
of  Pine  Street,  a  short  distance  west  of  the  main  village  of  Manchester 
and  about  750  feet  northwest  of  Bridge  Street.  The  largest  of  the  three 
ponds  is  located  at  the  junction  of  the  brook  with  the  main  tributary 
from  the  east,  and  the  two  smaller  ponds  are  located  on  this  tributary. 
The  results  of  the  examination  show  that  within  the  watershed  of  the 
tributary  there  are  a  number  of  dwelling  houses  and  several  places  from 
which  the  stream  is  likely  at  times  to  be  so  seriously  polluted  as  to 
make  the  ponds  on  this  tributary  undesirable  sources  from  which  to 
take  ice  for  domestic  purposes.  The  main  stream  drains  a  sparsely  in- 
habited territory,  in  which  there  are  no  serious  sources  of  pollution,  but 
the  pond  at  the  junction  of  the  main  stream  and  the  east  branch  is 
affected  by  the  quality  of  the  water  of  the  east  branch.  It  appears  to  be 
practicable  to  divert  the  waters  of  the  east  branch  around  the  lower  pcmd 
through  a  channel  already  existing  without  serious  diflBculty.  If  the 
waters  of  the  easterly  tributaiy  should  be  diverted  from  the  lower  pond, 
as  suggested,  the  lower  pond,  in  the  opinion  of  the  Board,  would  be  a 
suitable  source  from  which  to  take  ice  for  domestic  purposes.  It  is 
advisable  that  in  using  ice  from  this  source  all  snow  ice  and  the  first 
inch  of  clear  ice  that  forms  upon  the  pond  be  removed  and  that  all  ice 
containing  particles  of  foreign  matter  be  rejected. 

Pepperell. 

Feb.  2,  1911. 
To  the  Board  of  Health  of  the  Totcn  of  Pepperell. 

Gentlemen":  —  In  response  to  your  request  for  an  examination  of 
Beed^s  Pond  in  Pepperell  and  advice  as  to  its  use  as  a  source  of  ice 
supply,  the  State  Board  of  Health  has  caused  the  pond  to  be  examined 
and  a  sample  of  the  water  and  ice  to  be  analyzed. 

At  the  time  of  the  examination  the  pond  was  found  to  be  low,  and 
dead  fish  were  frozen  into  the  upper  3  inches  of  the  ice.  Analyses  of 
the  clear  ice  below  the  upper  3  inches  indicate  that  it  may  safely  be 
used  for  domestic  purposes  provided  it  contains  no  particles  of  foreign 
matter.  * 
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SOUTHBEIDGE. 

Jan.  5,  1911. 

To  Mr.  Albket  R,  Brown,  Agent,  Board  of  Bealth,  Southbridge,  Mass. 

Dear  Sir:  —  In  accordance  with  your  request  of  Dec.  13,  1910,  for 
an  examination  of  an  ice  pond  on  Cady  Brook  about  a  mile  north  of 
Southbridge,  near  the  road  to  Charlton  City,  and  advice  as  to  the 
quality  of  the  ice  for  domestic  purposes,  the  Board  has  caused  the  pond 
and  its  watershed  to  be  examined  and  samples  of  the  water  and  ice  to 
be  analyzed. 

It  appears  ;from  this  examination  that  Cady  Brook  is  very  badly 
polluted  by  sewage  and  manufacturing  wastes  at  mills  and  other  estab- 
lishments chiefly  in  the  village  of  Charlton  City,  and  that  it  receives 
also  pollution  from  a  laundry  about  a  mile  above  the  pond. 

The  results  of  the  analyses  show  that  the  water  of  the  pond  is  very 
badly  polluted  and  that  the  snow  ice  found  upon  it  in  the  latter  part 
of  December  was  also  badly  polluted  and  unfit  for  domestic  use.  The 
clear  ice  beneath  the  snow  ice,  while  containing  somewhat  more  organic 
matter  than  is  found  in  good  ice,  did  not  show  evidence  of  serious  pol- 
lution. 

In  the  opinion  of  the  Board,  the  only  way  in  which  ice  which  may  be 
used  with  safety  for  domestic  purposes  can  be  obtained  from  this  pond 
is  by  removing  from  the  ice  before  it  is  used  all  snow  ice,  including  the 
first  inch  of  clear  ice  that  formed  upon  the  pond  and  by  rejecting  all 
ice  containing  particles  of  foreign  matter. 

Stouohton.  j,^  2^  ,311 

To  the  Board  of  Eealtli  of  the  Town  of  Stoughton, 

Gentlemen  :  —  In  response  to  your  request  for  an  examination  of  the 
water  and  ice  of  the  Albert  Southworth  Pond,  off  West  Street  in  Stough- 
ton,  and  advice  as  to  the  use  of  the  ice  for  domestic  purposes,  the  State 
Board  of  Health  has  caused  the  pond  and  its  surroundings  to  be  ex- 
amined and  a  sample  of  the  water  and  ice  to  be  analyzed. 

The  watershed  of  the  pond  appears  to  be  nearly  uninhabited  and  the 
pond  is  exposed  to  little  danger  of  pollution.  At  the  time  the  examina- 
tion was  made  the  ice  upon  the  pond  was  4%  inches  thick  and  contained 
considerable  foreign  matter  in  the  form  of  black  particles,  which  may 
have  come  from  the  smokestacks  at  the  neighboring  pumping  station  or 
factory.  It  is  probable  that  ice  of  good  quality  for  domestic  purposes 
can  be  obtained  from  this  pond  by  avoiding  the  use  of  snow  ice  and 
removing,  before  the  ice  is  used,  the  first  inch  of  clear  ice  that  formed 
upon  the  pond. 
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Winchester. 

Apbil  6,  1911. 
To  the  Board  of  Eealth  of  the  Town  of  Winchester, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
March  14,  1911,  the  following  commnnication  requesting  an  examina- 
tion of  ice  taken  from  Cranberry  Bog  Pond  in  Iforth  Winchester  and 
advice  as  to  its  use  after  storage  in  a  bam  cellar  for  the  cooling  of 
milk :  — 

Mr.  F.  £.  Chandler,  owner  of  the  Bay  State  Milk  and  Cream  Company, 
has  cut  a  lot  of  ice  on  what  is  known  as  the  ''  Cranberry  Bog ''  at  North 
Winchester.  He  has  stored  some  of  this  ice  in  his  bam  at  430  Washington 
Street,  Winchester,  and  proposes  to  use  it  for  cooling  his  milk  next  summer. 
There  is  grave  douht  about  the  purity  of  thi^  ice  and  also  about  the  pro- 
priety of  storing  it  under  where  his  cows  are  standing. 

Will  you  kindly  examine  this  ice  and  advise  this  Board  as  to  its  suitabihty 
for  the  use  he  intends  to  make  of  it. 

The  results  of  an  examination  of  a  sample  of  ice  taken  from  the  pond 
show  that  it  contains  a  much  greater  quantity  of  organic  matter  than  is 
found  in  good  ice,  and  its  storage  under  the  circumstances  described 
would  tend  to  its  further  pollution.  It  appears  to  the  Board  that  there 
is  danger  that  in  the  use  of  this  ice  for  the  cooling  of  milk  the  milk 
may  become  contaminated  thereby.  This  danger  may  be  averted  only 
by  so  handling  the  milk  as  to  prevent  contact  with  the  ice  or  the  water 
flowing  from  it. 

Sewerage  and  Sewage  Disposal. 

The  following  is  the  substance  of  the  action  of  the  Board  during  the 
year  in  reply  to  applications  for  advice  relative  to  sewerage  and  sewage 
disposal :  — 

Pairhaven. 

To  the  Board  of  Sewer  Commissioners,  Fairkaven,  Mass,  ovly    , 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
June  19,  1911,  the  following  application  for  advice  as  to  a  proposed 
system  of  sewerage  for  the  district  known  as  Oxford  Heights  in  the 
northerly  part  of  the  town  of  Pairhaven:  — 

At  the  annual  town  meeting,  held  March  11,  1911,  it  was  voted  to  instruct 
the  sewer  commissioners  to  construct  a  sewer  in  the  north  part  of  Fairhaven 
with  outlet  at  the  foot  of  Howland  Road  and  empty  into  the  Acushnet  River. 
And  we,  the  board  of  sewer  commissioners  of  said  town,  respectfully  ask 
your  permission  to  construct  and  maintain  the  same.    As  this  method  seems 
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to  be  the  only  manner  without  great  expense  to  the  town,  we  would  respect- 
fully request  that  you  give  this  matter  due  consideration.  An  early  reply 
will  be  greatly  appreciated. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  plan  presented.  The  proposed  outlet 
into  the  Acushnet  Kiver  is  to  be  located  in  the  center  of  the  easterly 
abutment  of  the  bridge  on  Howland  Eoad,  about  350  feet  beyond  the 
shore  line  of  the  river.  The  depth  of  water  at  the  proposed  point  of 
discharge  is  apparently  5  feet  or  more  at  mean  low  water,  and,  under 
the  existing  conditions,  with  the  small  quantity  of  sewage  likely  to  be 
discharged  at  this  outlet,  it  is  improbable  that  objectionable  conditions 
will  be  created  at  least  for  a  few  years  in  the  future.  It  is  desirable 
that  the  sewer  be  carried  out  from  the  abutment  about  50  feet  into  the 
river,  so  that  there  may  be  at  all  times  a  considerable  width  of  water 
between  the  abutment  and  the  sewer  outlet. 

The  Board  is  informed  that  all  of  the  sewers  in  this  district  are  to 
be  constructed  upon  the  separate  plan  and  that  storm  water  and  ground 
drainage  are,  so  far  as  possible,  to  be  excluded.  It  is  very  important, 
in  the  opinion  of  the  Board,  that  this  plan  be  strictly  adhered  to,  since 
it  may  become  necessary  or  desirable  before  many  years  to  divert  the 
sewage  from  the  proposed  outlet  to  another  place  of  disposal,  and  the 
diversion  of  the  sewage  can  be  effected  more  economically  if  the  sewers 
are  constructed  upon  the  separate  plan.  Surface  water  and  ground  drain- 
age, if  unmixed  with  sewage,  can  be  allowed  to  discharge  into  the  river 
at  convenient  points  without  objection. 

Pall  Eiver. 

March  2,  1911. 
To  the  Hon.  Thomas  J.  Higoins,  Mayor  of  the  City  of  Fall  Biver, 

Dear  Sir:  —  The  State  Board  of  Health  has  considered  the  applica- 
tion of  the  city  of  Fall  River  for  advice  as  to  the  location  of  a  proposed 
sewer  and  outlet  to  discharge  the  sewage  of  a  district  in  the  northerly 
part  of  the  city  into  the  Taunton  River  at  a  point  about  half  a  mile 
below  the  mouth  of  Steep  Brook,  and  in  response  to  this  application  has 
caused  the  locality  to  be  examined  by  one  of  its  engineers  and  has  con- 
sidered the  plan  presented. 

It  appears  that  this  proposed  outlet  is  a  part  of  a  combined  system 
of  sewerage  designed  for  the  city  many  years  ago.  The  district  to  be 
served  by  this  outlet  has  an  area  of  about  0.8  of  a  square  mile  lying 
south  of  Wilson  Road  and  including  a  large  portion  of  the  watershed  of 
Steep  Brook.     At  the  present  time  this  area  is  not  thickly  populated. 
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and  the  quantity  of  sewage  that  will  be  discharged  from  this  district  is 
likely  to  be  small  for  many  years  in  the  future.  It  is  proposed  to  locate 
the  outlet  at  the  shore  at  high  water  at  a  point  quite  remote  from  dwell- 
ing houses,  there  being  but  one  building  within  several  hundred  feet  of 
the  proposed  outlet. 

While  it  is  probable,  in  the  opinion  of  the  Board,  that  the  sewage 
from  the  district  in  question  could  be  discharged  at  this  outlet  without 
very  serious  objection  for  a  number  of  years  in  the  future,  the  outlet  is 
likely  to  become  increasingly  objectionable  as  the  population  in  this 
district  increases.  Objectionable  conditions  can  be  avoided  by  conveying 
the  sewage  in  a  pipe  laid  beneath  the  river  bottom  to  a  point  located  at 
a  sufficient  distance  from  the  shore  to  prevent  the  sewage  from  being 
returned  upon  it  before  it  has  become  thoroughly  diluted  with  the  water; 
and  the  Board  recommends  that  when  this  outlet  is  constructed  pro- 
vision be  made  for  an  extension  which  will  discharge  the  dry-weather 
flow  of  sewage  at  a  point  in  the  river  well  away  from  the  shore.  If  this 
plan  is  followed,  the  mingled  sewage  and  surface  water  flowing  from 
the  sewer  at  times  of  storm  can  be  allowed  to  discharge  at  the  outlet 
near  the  shore,  as  now  proposed,  probably  for  a  long  time  in  the  future, 
without  creating  objectionable  conditions. 

It  appears  that  the  separate  system  of  sewerage  is  being  employed  in 
portions  of  the  city  where  that  system  can  be  used  to  advantage,  and  it 
is  not  improbable  that  in  the  district  to  be  served  by  the  sewer  now 
under  consideration,  it  may  be  found  of  advantage  to  adopt  the  separate 
gystem  in  at  least  a  part  of  the  area,  utilizing  the  local  water  courses 
for  the  removal  of  storm  water.  The  use  of  the  local  water  courses  in 
this  area  for  this  purpose  would  probably  not  be  objectionable  if  sewage 
is  kept  strictly  out  of  the  storm-water  drains. 

The  conditions  at  several  of  the  main  sewer  outlets  in  the  city  of 
Pall  River  are  very  objectionable  at  the  present  time  on  account  of 
the  fouling  of  the  shores  in  their  neighborhood  with  matters  deposited 
from  the  sewage.  There  is  no  reason  to  doubt  that  the  conditions  at 
these  outlets  could  be  greatly  improved  if  the  dry-weather  flow  of 
sewage  should  be  carried  out  into  the  river  through  a  suitable  pipe 
laid  beneath  the  bottom  of  the  river  and  discharging  at  such  distances 
from  shore  that  the  sewage  would  become  thoroughly  mingled  with  the 
water  before  it  could  return.  The  Board  recommends  that  an  investi- 
gation be  made  and  plans  prepared  for  the  improvement  of  these  outlets, 
and  that  the  work  be  taken  up  as  soon  as  practicable; 
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FoxBOROUGH  (State  Hospital). 

Dec.  7,  1911. 
To  the  Board  of  Trustees  of  the  Foxhorough  State  Bospitah 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you,  through 
your  engineer,  on  Nov.  24,  1911,  an  application  for  advice  as  to  a 
proposed  source  of  water  supply  and  a  system  of  sewage  disposal  for 
the  buildings  which  it  is  proposed  to  construct  for  the  purposes  of  the 
institution  during  the  coming  year  upon  lands  recently  acquired  in 
Norfolk  and  Walpole. 

It  appears  that  the  proposed  buildings  will  probably  accommodate  not 
more  than  100  persons,  and  that  laundry  work  will  not  be  done  at 
this  institution  in  the  beginning,  but  it  is  expected  that  later  on  other 
buildings  will  be  added  and  that,  in  consequence,  the  quantity  of  water 
required  for  the  water  supply  of  the  institution  and  the  quantity  of 
sewage  to  be  disposed  of  will  increase  materially  in  the  future. 

The  application  and  plans  presented  provide  for  taking  a  supply  of 
water  for  the  institution  from  a  well  to  be  located  on  the  site  of  the 
Fales  Spring,  so  called,  located  about  300  feet  northwest  of  the  State 
highway  between  Walpole  and  Wrentham  and  about  1,100  feet  north- 
east of  the  house  now  or  formerly  of  N.  H.  Fales.  For  the  disposal 
of  the  sewage  it  is  proposed  to  construct  filter  beds  without  underdrains 
having  an  aggregate  area  of  about  one-fourth  of  an  acre,  the  works  to 
be  located  about  350  feet  southeast  of  the  State  road  and  700  feet  from 
the  Fales  house  mentioned  above. 

The  Board  has  caused  the  location  of  the  proposed  source  of  water 
supply  to  be  examined  by  its  engineer  and  a  sample  of  the  water  from 
the  small  pond  at  the  site  of  the  spring  to  be  analyzed.  The  results 
of  the  analysis  show  that  the  water  flowing  from  the  spring  at  the  pres- 
ent time  is  of  good  quality  for  all  the  purposes  of  a  public  water  supply. 

Begarding  the  quantity  of  water  obtainable  from  the  proposed  supply 
no  definite  estimate  can  yet  be  made,  but  judging  from  the  fiow  of  the 
spring  at  the  present  time  it  is  probable  that  a  suflScient  quantity  of 
water  can  be  obtained  by  the  proposed  plan  for  all  the  requirements  of 
the  buildings  represented  on  the  plan.  If  necessary  in  tiie  future,  it 
is  probable  that  a  large  additional  supply  can  be  obtained  from  wells 
or  other  suitable  collecting  works  near  the  foot  of  the  high  land  north 
of  the  proposed  well,  and  in  the  location  of  future  buildings  or  other 
works  upon  these  grounds  the  possibility  of  the  extension  of  the  water 
works  in  that  direction  should  be  taken  into  account. 

The  locality  of  the  proposed  sewage  filter  beds  has  also  been  examined 
under  the  direction  of  the  Board,  and  this  location  is,  in  its  opinion,  a 
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suitable  one  for  the  disposal  of  the  sewage  of  1;he  main  buildings  of  the 
institution  as  now  planned.  The  soil  at  the  location  of  the  filters  ap- 
pears to  be  coarse  and  porous,  and  it  is  probable  that  the  limited 
quantity  of  sewage  likely  to  reach  the  filters  in  the  beginning  can  be 
disposed  of  satisfactorily  without  underdrainage ;  but  it  is  very  im- 
portant that  adequate  underdrainage  be  provided  as  soon  as  it  is  found 
to  be  necessary,  and  it  is  advisable  to  provide  main  underdrains  in  the 
beginning.  The  filters  are  so  located  that  it  is  unlikely  that  their 
presence  will  ever  be  noticeable  at  the  State  highway  or  at  any  dwelling 
house  in  the  neighborhood,  and  the  location  selected  is  an  appropriate 
one  for  the  disposal  of  the  sewage  of  the  institution  as  proposed. 

Framingham.  .   yeb,  2,  1911. 

To  the  Committee  on  Sewerage,  Framingham,  Mass,,  Frank  W.  Patch,  M.D., 

Ckairman. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on  Jan. 
26,  1911,  an  application  for  advice  as  to  a  proposed  system  of  sewerage 
for  the  village  of  Framingham  Center,  accompanied  by  plans  and  a 
report  by  your  engineer  describing  the  proposed  system. 

The  plans  provide  for  collecting  the  sewage  of  the  thickly  settled 
portions  of  the  village  of  Framingham  Center  in  a  system  of  pipe 
sewers  and  conveying  it  to  a  pumping  station  and  reservoirs  to  be 
located  on  the  easterly  bank  of  the  Sudbury  Biver,  southeast  of  the 
village,  whence  it  is  to  be  pumped  to  the  present  filtration  area  and 
purified  by  intermittent  filtration.  The  total  length  of  the  sewers,  as 
shown  upon  the  plan  presented,  is  about  8.5  miles,  and  the  plan  provides 
for  intercepting  the  sewage  from  the  Normal  School,  which  is  now  dis- 
charged upon  a  small  filtration  area  near  State  Street,  from  which  much 
unpurified  sewage  flows  over  the  ground  to  the  Sudbury  River,  and 
disposing  of  it  in  connection  with  the  sewage  of  the  other  portions  of 
the  town.  At  the  pumping  station  a  reservoir,  having  a  capacity  of 
about  330,000  gallons,  is  to  be  constructed,  to  hold  the  night  flow  of 
sewage,  so  as  to  make  it  practicable  to  do  the  pumping  in  the  daytime. 
From  the  pumping  station  the  sewage  is  to  be  pumped  through  a  12- 
inch  forcemain  to  a  connection  with  the  existing  12-inch  forcemain 
from  the  present  pumping  station,  at  the  point  where  it  enters  Hart- 
ford Street,  and  a  new  forcemain  18  inches  in  diameter  is  to  be  laid 
from  this  point  to  the  filtration  area  to  replace  the  portion  of  the 
existing  12-inch  forcemain  which  is  to  be  made  a  part  of  the  Fram- 
ingham Center  system,  thus  reducing  the  cost  of  pumping  the  sewage 
at  the  present  pumping  station. 
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The  Board  has  examined  the  plans  presented  and  concludes  that  the 
proposed  plan  is  an  appropriate  one  for  the  collection  and  disposal  of 
the  sewage  of  Pramingham  Center.  The  area  of  filter  beds  already 
constructed  by  the  town  for  the  disposal  of  its  sewage  is  probably  suflS- 
cient  for  the  purification  of  all  of  the  sewage  of  South  Framingham  and 
also  for  that  which  may  be  discharged  upon  it  from  the  Framingham 
Center  system  for  a  time  at  least;  but  it  will  probably  be  necessary  to 
construct  additional  filter  beds  within  a  short  time  after  the  general 
introduction  of  sewers  in  the  village  of  Framingham  Center. 

Gabdnee.  j^  1^  ig^i 

To  the  Board  of  Sewer  Commissionera  of  the  Town  of  Gardner,  Mr.  George  N. 

Dteb^  Chairman, 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
April  30,  1911,  a  commimication  stating  that  the  filter  beds  built  by 
the  town  in  1909  have  failed  to  give  satisfaction  and  that  an  investiga- 
tion is  to  be  made  to  determine  the  condition  of  the  underdrains,  and 
at  the  same  time  you  request  advice  as  to  the  improvement  of  the  works. 

Subsequently  underdrains  were  opened  in  two  of  the  filters  con- 
structed in  1909  and  their  condition  has  been  examined  by  the  chemist 
and  one  of  the  engineers  of  the  Board.  An  examination  of  two  under- 
drains, one  in  bed  No,  14  and  one  in  bed  No.  21,  has  shown  that  in  some 
places  the  joints  of  the  pipes  were  completely  filled  with  a  growth  of 
organisms,  while  in  other  places  the  openings  between  the  pipes,  though 
free  from  organic  growths,  were  filled  with  sand. 

It  appears  from  these  examinations  that  these  underdrains  were  covered 
with  fine  material  at  the  time  of  their  construction  and  that  very  little 
gravel  was  placed  about  them,  —  in  some  places  gravel  being  practically 
absent. 

Attempts  were  made  at  various  other  places  in  these  beds  to  uncover 
the  underdrains,  but  it  was  found  that  the  beds  were  saturated  with 
sewage  to  within  one  or  two  feet  of  the  surface  of  the  sand,  and  the 
soil  in  many  places  was  black,  indicating  that  the  beds  had  remained 
saturated  for  long  periods,  to  the  exclusion  of  air,  a  condition  probably 
caused  by  clogging  of  the  underdrains. 

It  is  evident  from  this  examination  that  the  ineflBcient  results  obtained 
in  the  treatment  of  sewage  at  this  filtration  area  are  due  in  part  to  the 
clogging  of  the  underdrains,  and  the  Board  recommends  that  the  under- 
drains in  the  filters  constructed  in  1909  be  examined  and  relaid  where 
necessary.  In  relaying  the  underdrains  care  should  be  taken  to  pro- 
vide an  ample  quantity  of  gravel  properly  graded  about  the  joints  of 
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the  pipes  to  allow  the  eflBuent  to  enter  freely  and  prevent  the  entrance 
of  sand. 

Observations  of  the  flow  of  sewage  from  the  Gardner  sewers  show 
very  great  variations,  the  mazinmm  amount  probably  exceeding  1,600,000 
gallons  per  day,  while  in  dry  months  the  average  is  less  than  400,000 
gallons  per  day.  A  part  of  this  sewage  is  treated  upon  the  old  filter 
beds  in  Gardner,  which  have  an  available  area  of  about  two  acres  and 
have  successfully  purified  large  quantities  of  sewage  for  many  years 
except  when  overdosed.  The  filter  beds  in  Templeton,  including  the 
filters  constructed  in  1909,  have  an  aggregate  area  of  10  acres,  making 
the  total  filtering  area  available  to  the  town  about  12  acres.  The 
quantity  of  sewage  delivered  at  the  filter  beds  has  amounted  at  times 
to  as  much  as  1,300,000  gallons  per  day  or  more  for  many  days,  —  a 
quantity  of  sewage  much  greater  than  the  filters  would  be  capable  of 
purifying  even  if  the  underdrains  were  in  satisf actorj'  condition  and  the 
filters  were  properly  operated. 

It  is  evident  from  the  measurements  of  the  flow  of  sewage  that  a  very 
large  quantity  of  water  finds  its  way  into  the  sewers,  and  it  is  probable 
that  by  a  careful  investigation  it  would  be  found  practicable  to  reduce 
materially  the  leakage  into  the  sewers  and  thus  reduce  the  quantity  of 
sewage  to  be  treated,  possibly  within  limits  that  could  be  successfully 
purified  upon  the  area  of  filter  beds  now  in  use. 

ITie  available  records  of  the  fiow  of  sewage  at  this  area  indicate  tiiat 
the  average  rate  at  which  sewage  would  be  applied,  if  the  entire  area 
were  properly  operated,  would  be  somewhat  less  thau  70,000  gallons  per 
acre  per  day,  but  it  has  been  the  custom  to  apply  the  entire  daily  fiow 
of  sewage  to  two  or  three  acres,  making  the  actual  rate  of  operation 
about  200,000  gallons  per  acre  per  day  on  the  area  used.  Experience 
has  shown  that  satisfactory  results  cannot  be  expected  with  this  method 
of  operation,  and  it  is  essential  that  the  method  of  applying  the  sew- 
age to  the  -filter  beds  be  changed.  The  Board  recommends  that  the 
sewage  be  evenly  distributed  to  the  entire  area  each  day,  except  of  course 
to  such  beds  as  are  out  of  use  for  cleaning  or  repairs,  and  the  discharge 
of  an  excessive  quantity  of  sewage  upon  any  bed  should  be  avoided  at 
all  times. 

It  is  also  necessary  to  prepare  the  surfaces  of  the  filter  beds  in  the  fall 
by  ridging  and  trenching,  in  such  a  way  that  the  sewage  can  be  applied 
beneath  the  snow  and  ice  in  winter  and  thus  keep  the  filters  in  success- 
ful operation. 

It  appears  that  the  settling  tank,  through  which  the  sewage  is  passed 
before  reaching  the  filters,  has  been  emptied  very  infrequently  and  that 
it  has  contained  for  a  long  period  a  large  accumulation  of  sludge.    The 
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Bettling  tank  should  be  cleaned  out  and  should  hereafter  be  emptied 
and  the  sludge  wholly  removed  as  often  as  once  a  week,  if  this  tank  is 
to  be  continued  in  use.  The  operation  of  this  tank  will  require  consid- 
erable care,  and  it  is  not  improbable  that  more  satisfactory  results  will 
be  obtained  by  the  use  of  one  or  two  of  the  compartments  only  and  by 
discontinuing  the  use  of  the  others.  If  necessary,  additional  sludge 
beds  should  be  provided  for  receiving  and  drying  the  sludge  from  this 
tank. 

HaRDWIOK  (QiLBEBTVILLE).  j^y  g    jgjj^ 

To  the  George  E,  Gilbert  Manufacturing  Company,  Hardwiok,  Mass, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
June  24,  1911,  an  application  for  advice  as  to  a  proposed  system  of 
sewerage  for  the  village  of  Qilbertville  in  the  town  of  Hardwick,  ac- 
companied by  a  plan  showing  tiie  proposed  main  sewers  and  outlet. 
The  plan  provides  for  a  system  of  main  sewers  in  that  portion  of  the 
village  northwest  of  the  Ware  Biver,  to  be  constructed  on  the  separate 
plan,  excluding  surface  water  and  ground  drainage  so  far  as  practicable, 
and  it  is  proposed  to  dispose  of  the  sewage  by  discharging  it  into  the 
channel  of  the  Ware  Biver  below  the  lower  dam  in  the  village. 

In  response  to  this  application,  the  Board  has  caused  the  locality  to 
be  examined  by  one  of  its  engineers  and  has  considered  the  plan  pre- 
sented and  the  information  available  as  to  the  condition'  of  the  Ware 
Biver  in  Qilbertville  and  below.  From  this  examination  it  appears  that 
at  the  point  at  which  it  is  proposed  to  discharge  the  sewage  below  the 
lower  dam  there  is  little  or  no  flow  in  the  river  in  the  drier  portion  of 
the  year,  and  when  visited  recently  there  was  no  water  flowing  over  the 
dam  and  the  manufacturing  wastes,  which  are  now  discharged  at  this 
point  through  a  pipe  from  the  upper  mill,  had  accumulated  at  the  foot 
of  the  dam  in  a  large  pool  and  were  finding  their  way  slowly  down  the 
stream  among  the  rocks  with  which  the  bed  of  the  river  is  covered. 
Under  these  circimGLstances,  if  the  proposed  sewer  outlet  were  located 
at  the  point  indicated,  sewage  would  be  likely  to  collect  in  pools  among 
the  rocks,  in  which  solid  matters  from  the  sewage  would  accumulate 
and  cause  a  nuisance.  In  order  to  avoid  danger  of  a  very  serious 
nuisance  from  the  discharge  of  sewage  into  the  river,  it  will  be  neces- 
sary to  extend  the  outlet  down-stream  at  least  to  a  point  near  the  lower 
end  of  mill  No.  4,  where  the  sewage  will  mingle  with  a  considerable 
quantity  of  water  discharged  from  the  engine  room  at  a  point  above 
and  will  subsequently  be  diluted  a  short  distance  below  by  the  whole 
diy-weather  flow  of  the  river  when  the  mills  are  in  operation  or  water 
is  passing  the  dam. 
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The  quantity  of  sewage  that  would  be  collected  by  the  proposed  sys- 
tem of  sewerage,  even  if  extended  to  serve  all  portions  of  the  village, 
would  not  be  large  in  proportion  to  the  dry-weather  flow  of  the  Ware 
Eiver,  but  the  river  is  already  polluted  to  a  very  considerable  extent  by 
sewage  and  manufacturing  wastes  discharged  at  points  above  Gilbertville 
and  receives  large  additional  quantities  of  polluting  matter  in  Gilbert- 
ville and  subsequently  at  Ware,  and  the  condition  of  this  river  has 
become  objectionable. 

Under  these  circumstances  it  is  not  probable,  in  the  opinion  of  the 
Board,  that  the  Ware  River  can  be  used  as  a  permanent  outlet  for  tlie 
sewage  of  Gilbertville  at  any  point.  It  is  probable  that  it  will  be  per- 
missible to  discharge  the  sewage  of  the  village  into  the  stream  tem- 
porarily and  possibly  to  continue  the  discharge  for  a  period  of  two  or 
three  years  after  the  works  are  first  put  in  operation. 

The  best  plan  of  disposing  of  the  sewage  of  the  village  will  probably 
be  to  purify  it  on  filter  beds  of  sand  or  gravel,  if  an  area  suitable  for 
this  purpose  can  be  found  in  the  valley  of  the  river  within  reasonable 
distance  below  the  village.  The  Board  recommends  that  in  the  prepara- 
tion of  further  plans  for  the  disposal  of  the  sewage  of  the  town  you 
investigate  the  best  plan  of  disposing  of  the  sewage  and  select  a  loca- 
tion for  the  disposal  works  so  that  means  for  the  proper  disposal  of  the 
sewage  can  be  provided  whenever  its  removal  from  the  stream  becomes 
necessary.  A  temporary  outlet  for  the  sewage  should  then  be  selected 
at  some  point  in  the  neighborhood  of,  or  below,  the  lower  mill,  where 
the  sewage  will  be  well  diluted  and  carried  quickly  to  the  current  of 
the  main  stream  below  the  raceway,  but  the  works  should  be  so  designed 
that  the  sewage  can  be  diverted  to  the  disposal  area  whenever  necessary 
with  as  little  change  as  practicable. 

It  may  be  of  advantage  to  discharge  some  of  the  manufacturing 
wastes  from  the  mills  into  the  sewers  and  provide  for  their  purification 
in  connection  with  the  sewage  at  the  disposal  works,  but  wool-scouring 
waste  must  be  treated  for  the  removal  of  grease  before  it  can  be  purified 
by  ordinar}'  methods. 

When  you  have  prepared  further  plans  for  the  disposal  of  the  sewage, 
including,  if  desired,  such  manufacturing  wastes  as  may  reasonably  be 
disposed  of  in  connection  with  the  sewage,  the  Board  Ti'ill,  upon  applica- 
tion, give  you  further  advice  as  to  the  disposal  of  the  sewage  of  the 
village. 
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^^^^--  Maech  2,  1911. 

To  the  Board  of  Public  Works  of  the  Town  of  Hudson,  Mr.  Gbobqe  P.  Keith, 

Chairman. 

Gentlemex:  —  In  accordance  with  your  request  of  Feb.  16,  1911, 
for  advice  as  to  the  advisability  of  admitting  the  effluent  from  a  process 
known  as  "  back  washing "  at  the  works  of  the  Hudson  Combing  Com- 
pany's plant,  located  just  east  of  the  sewage  pumping  station  of  the 
town  of  Hudson,  into  the  Hudson  sewers,  the  Board  has  caused  the  works 
to  be  examined  and  samples  of  the  effluent  to  be  analyzed. 

It  appears  from  the  information  that  has  been  collected  by  the  Board 
that  the  quantity  of  this  waste  is  likely  to  amount  at  the  present  time 
to  about  500  gallons  per  day..  Judging  from  the  wastes  discharged  from 
the  back-washing  machines  at  the  Hudson  Worsted  Company's  plant, 
which  are  similar  to  those  to  be  installed  at  the  proposed  new  works, 
it  is  probable  that  the  effluent  from  the  process  of  back  washing  will, 
contain  from  2  to  2%  parts  per  100,000  of  albuminoid  ammonia  and 
from  50  to  somewhat  more  than  100  parts  of  fats.  Considering  the  con- 
dition of  the  sewage  disposal  works,  the  effluent  discharged  therefrom 
and  the  quality  of  tlie  sewage  now  discharged  at  those  works,  it  seems 
to  the  Board  probable  that  the  wastes  from  back  washing  at  the  pro- 
posed works  can  be  admitted  to  the  Hudson  sewers  without  objection, 
provided  the  quantity  shall  not  exceed  1,000  gallons  per  day  in  any  day, 
and  that  the  quantity  of  organic  matter,  as  shown  by  the  albuminoid 
ammonia,  shall  not  exceed  3  parts  per  100,000  and  the  quantity  of  fats 
150  parts  per  100,000.  It  will  be  desirable  to  discharge  these  wastes 
into  the  sewers  at  difiFerent  times  through  the  day,  in  order  to  insure 
dilution  of  the  wastes  by  the  sewage  before  it  reaches  the  filter  beds. 

Lancaster  (State  Industrial  School). 

Nov.  8,  1911. 

To  the  Trustees  of  the  Massachusetts  Training  Schools,  Mrs.  Elizabeth  G.  Evans, 

Secretary,  IfB  Otis  Place,  Boston  Mass. 

Ladies  and  Gentlemen  :  —  The  State  Board  of  Health  received  from 
you  on  Oct.  17,  1911,  plans  for  a  system  of  sewage  disposal  for  the 
State  Industrial  School  at  Lancaster,  which  in  detail  are  much  the  same 
as  those  already  adopted  but  which  provide  for  a  change  in  the  location 
of  the  filter  beds. 

The  plans  now  presented  provide  for  collecting  the  sewage  of  all  of  the 
buildings,  including  the  laundry  and  bakery,  which  are  not  at  present 
connected  with  the  sewerage  system,  in  a  tank  to  be  located  about  450 
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feet  north  of  the  nearest  institution  building  and  250  feet  south  of  the 
Bolton  road,  from  which  the  sewage  is  to  be  discharged  through  about 
1,150  feet  of  cast  iron  pipe  to  filter  beds  to  be  constructed  north  of  the 
Bolton  road  on  the  westerly  side  of  a  small  brook  which  discharges  into 
the  Nashua  Biver,  a  little  over  half  a  mile  below  the  junction  of  the 
north  and  south  branches.  The  tank  in  which  the  sewage  is  to  be  col- 
lected will  be  divided,  according  to  the  plans,  into  two  portions,  —  a 
settling  tank  having  a  capacity  of  about  3,600  gallons  and  a  dosing  tank 
with  a  capacity  of  about  9,600  gallons.  It  is  not  the  intention,  how- 
ever, to  discharge  the  sludge  from  the  settling  tank  upon  ground  in 
the  neighborhood  of  the  tank,  the  plans  providing  for  flushing  the 
contents  of  the  settling  tank  to  the  filter  beds  when  desirable  by  dis- 
charging the  contents  of  the  dosing  tank  through  the  settling  tank! 
The  plans,  like  those  submitted  at  an  earlier  date,  provide  for  the 
connection  of  a  water  pipe  with  the  main  sewer  near  the  settling  tank, 
sb  that  the  pressure  of  the  water  works  system  may  be  used  to  flush 
the  sewer  in  case  of  need. 

The  fllter  beds  shown  on  the  plans  are  located  about  850  feet  north 
of  the  Bolton  road,  about  60  feet  west  of  the  brook  referred  to  above, 
and  with  the  exception  of  a  group  of  buildings  about  600  feet  east  of 
the  filters,  there  are  no  buildings  within  a  long  distance.  Six  filter 
beds  are  indicated  on  the  plans  having  an  aggregate  area  of  about  30,000 
square  feet,  or  approximately  0.7  of  an  acre,  but  two  of  the  beds  are 
shown  in  dotted  lines,  indicating  presumably  that  only  four  of  the  filters, 
having  an  aggregate  area  of  20,000  square  feet,  are  to  be  constructed 
in  the  beginning.  It  is  proposed  to  construct  the  filter  beds  of  material 
taken  from  a  gravel  bank  on  land  owned  by  the  Commonwealth,  about 
three-quarters  of  a  mile  east  of  the  proposed  location  of  the  filters. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  plans  presented.  The  location  of  the 
filter  beds  is  at.  such  a  distance  from  buildings  that  with  proper  tare  it 
is  unlikely  that  they  would  be  objectionable.*  If  trees  and  shrubs  should 
be  planted  around  the  filters,  the  danger  that  odors  from  them  would 
be  noticeable  in  the  neighborhood  would  be  diminished. 

It  appears  that  the  population  of  the  institution  has  increased  nearly 
50  per  cent,  since  the  plans  previously  approved  were  submitted,  and  in 
the  opinion  of  the  Board,  it  is  necessary  to  construct  the  whole  area  of 
filter  beds  indicated  on  the  plans,  in  order  to  provide  adequately  for  the 
purification  of  the  sewage  of  the  institution  at  the  present  time.  More- 
over, no  bed  is  shown  for  the  disposal  of  the  sludge  which  will  collect 
in  the  sludge  tank,  and  this  sludge  is  presumably  to  be  discharged  upon 
one  of  the  filter  beds.  The  disposal  of  sludge  is  one  of  the  most  serious 
causes  of  objectionable  odors  from  sewage-disposal  areas,  and  under 
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the  existing  circumstances  it  will  be  better,  in  the  opinion  of  the  Board, 
to  eliminate  the  sludge  tank  and  discharge  the  sewage  after  screening 
directly  upon  the  filter  beds.  In  order  to  insure  satisfactory  purification 
of  the  sewage  at  all  times  under  these  conditions,  an  extra  filter  bed  of 
the  same  area  as  those  indicated  on  the  general  plan  should  be  provided. 
It  is  very  important  that  the  underdrains  be  laid  with  care  and  sur- 
rounded and  covered  with  graded  gravel.  The  depth  of  the  filtering 
material  should  be  at  least  4^  feet  above  the  underdrains. 

An  examination  of  the  gravel  bank  from  which  it  is  proposed  to 
take  the  material  for  the  construction  of  the  filter  beds  shows  that  much 
of  it  is  of  good  quality  for  sewage  purification  purposes,  but  in  some 
places  the  material  is  very  fine  and  imsuitable,  and  great  care  will  have  to 
be  exercised  in  the  selection  of  the  material  used  in  the  construction 
of  the  filter  beds  if  successful  results  are  to  be  obtained. 

With  the  modifications  suggested  and  if  the  works  are  properly  con- 
structed, they  will,  in  the  opinion  of  the  Board,  provide  adequately  for 
the  disposal  of  all  the  sewage  of  the  institution  while  its  population  is 
no  greater  than  at  the  present  time. 

Lexington.  ^      «  .n,, 

FsB,  2,  1911. 

To  the  Board  of  Water  and  Sewer  Commimonera  of  the  Toton  of  I^exington, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Nov.  23,  1910,  the  following  application  for  advice  as  to  whether  it  is 
best  for  the  town  to  undertake  the  lowering  of  the  brooks  in  Lexington 
for  the  purpose  of  securing  better  drainage  and  postponing  the  con- 
struction of  a  system  of  sewerage:  — 

As  you  know,  the  town  of  Lexington  is  still  without  any  system  of  sewers. 
The  project  to  construct  a  system  meets  with  opposition  for  various  reasons. 
Among  them  is  the  belief  entertained  by  some  that  the  lowering  of  Vine 
Brook  and  possibly  also  the  brook  that  runs  northeasterly  through  the  meadow 
in  the  rear  of  the  Unitarian  Church,  thence  across  Bedford  Street  and  the 
railroad  and  thence  northerly  toward  North  Lexington,  would  through  the 
consequent  lowering  of  the  ground  water  so  improve  the  drainage  of  cesspools 
and  otherwise  relieve  the  situation  as  to  make  it  unnecessary  for  the  Town  to 
install  a  sewerage  system  for  a  number  of  years  to  come. 

It  is  upon  this  question  that  our  Board  respectfully  solicits  your  advice. 
We  should  be  glad  to  have  you  inform  us  as  to  the  bearing  which  any  practi- 
cable scheme  of  lowering  these  or  any  other  brooks  in  the  town  may  have 
upon  the  question  of  disposing  of  sewage  matter  through  a  system  of  sewers 
designed  exclusively  therefor,  and  advise  the  Town  whether  it  had  best  as  a 
first  step  undertake  the  lowering  of  the  brook  or  brooks  or  the  construction 
of  a  sewerage  system. 
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In  response  to  the  application  the  Board  has  caused  the  locality  to 
be  examined  by  one  of  its  engineers  and  has  caused  the  elevation  of  the 
water  at  various  points  in  the  brooks  about  the  town  and  of  the  sewage  in 
many  cesspools  in  various  parts  of  the  village  to  be  determined.  A 
comparison  of  the  elevations  of  a  number  of  cesspools  located  very  close 
to  Vine  Brook  along  the  easterly  side  of  the  village  shows  .that  the 
sewage  in  the  cesspools  within  short  distances  of  the  brook  stands  at 
elevations  several  feet  higher  than  the  level  of  the  brook.  Along  the 
westerly  side  of  the  town,  at  the  head  waters  of  certain  tributaries  of 
Kiln  Brook,  so  called,  in  ,the  low  ground  west  of  Bedford  Street,  the 
sewage  in  the  cesspools  near  the  level  of  the  meadow  stands  but  little 
above  the  level  of  the  water  in  the  tributaries  of  the  brook,  but  a  short 
distance  back  from  the  brook  the  sewage  stands  in  some  cases  several 
feet  higher  than  the  level  of  the  water  in  the  ditches.  East  of  Bedford 
Street  the  sewage  stands  in  several  places  at  a  very  high  level,  as  com- 
pared with  the  streams.  In  the  central  portion  of  the  town  the  sewage 
in  the  cesspools,  even  very  close  to  the  brooks  and  channels,  stands 
in  practically  all  cases  several  feet  above  the  level  of  the  water  in  these 
streams. 

Notwithstanding  the  fact  that  the  rainfall  has  been  much  less  than  the 
average  for  a  long  period  and  the  level  of  the  ground  water  probably 
considerably  lower  than  usual,  some  of  the  cesspools  overflow  upon  the 
ground  about  them  or  into  neighboring  streams  and  drains,  and  the 
condition  of  many  of  the  cesspools  is  objectionable. 

If  the  soil  of  the  territory  upon  which  the  village  is  located  were 
composed  of  coarse  sand  or  gravel,  it  is  probable  that  by  lowering  the 
brooks  the  contents  of  the  cesspools  would  for  a  time  filter  through 
the  ground  to  the  streams  so  freely  that  overflows  from  cesspools  or  the 
necessity  of  frequently  cleaning  them  would  be  avoided,  though  in  time, 
with  constant  use,  the  soil  about  the  cesspools  would  tend  to  become 
clogged  with  sewage  matter  and  the  sewage  would  be  absorbed  less 
readily;  but  the  investigations  of  the  Board  indicate  that  the  soil 
beneath  much  of  the  village  is  not  of  such  a  character  as  to  allow 
sewage  to  pass  freely,  and  under  these  conditions  it  is  improbable,  in 
the  opinion  of  the  Board,  that  the  lowering  of  the  brooks  suggested  in 
your  communication  would  afford  material  relief  from  the  conditions 
now  existing  in  the  thickly  populated  part  of  the  town. 

In  earlier  years,  before  the  modern  system  of  sewerage  had  come  into 
general  use,  the  construction  of  a  drainage  system  sometimes  preceded 
sewerage,  and  in  such  cases  it  frequently  happened  that  sink  drains  and 
overflows  from  cesspools  or  other  receptacles  for  sewage  were  connected 
with  the  drainage  system,  with  the  result  that  local  water  courses  became 
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very  seriously  polluted  thereby.  Under  the  conditions  existing  in  Lex- 
ington, judging  from  the  information  available  to  the  Board,  it  will 
be  impracticable  to  prevent  the  pollution  of  the  streams  by  sewage 
if  the  plan  of  constructing  a  drainage  system  in  the  beginning  is 
adopted  and  the  construction  of  sewers  postponed  to  some  future  time. 
The  brooks  and  streams  in  and  about  the  village  should  be  deepened  or 
otherwise  improved  wherever  necessary,  in  order  that  they  may  serve 
adequately  for  ground  drainage  and  the  removal  of  surface  water  at 
times  of  storms.  Such  use  of  the  local  waters  is  a  reasonable  and  proper 
one,  but  sewage  should  be  kept  wholly  out  of  them. 

April  25,  1911. 

To  the  Board  of  Water  and  Sewer  Commissioners  of  the  Town  of  Lexington, 
Messrs.  Robert  P.  Clapp,  Francis  W.  Dean  and  Dwight  F.  Kilqour. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
March  28,  1911,  the  following  communication  requesting  its  approval 
under  the  provisions  of  chapter  504  of  the  Acts  of  the  year  1897,  as 
amended  by  chapter  359  of  the  Acts  of  the  year  1906  and  chapter  201 
of  the  Acts  of  the  year  1911,  of  certain  changes  in  the  location,  grades 
and  sizes  of  the  main  and  intercepting  sewers  of  the  town  of  Lexington, 
as  approved  by  the  Board  on  April  16,  1898,  and  Feb.  14,  1907 :  — 

The  undersigned,  being  the  board  of  water  and  sewer  commissioners  of  the 
town  of  Lexington,  respectfully  show  as  follows :  — 

The  question  of  introducing  a  sewerage  system  in  Lexington  will  soon  be 
brought  again  before  the  town  for  action. 

We  recommend  and  propose  the  adoption  of  substantially  the  system  which 
your  Board  has  heretofore  approved,  and  after  the  necessary  action  by  the 
town  shall  have  been  taken,  we  shall  proceed  with  the  work  of  construction 
agreeably  to  the  requirements  expressed  in  your  communication  of  April  16, 
1898,  as  modified  by  that  of  Feb.  14,  1907,  addressed  to  the  board  of  sewer 
commissioners  of  Lexington;  except  that,  acting  under  the  authority  of  the 
act  just  passed  by  the  Legislature  (chapter  201  of  the  Acts  of  1911),  we 
shall  make  certain  changes  in  the  location,  grades  and  sizes  of  the  main  and 
intercepting  sewers.  The  sewer  that  is  to  begin  near  the  base  of  Granny  Hill 
and  run  thence  to  Wobum  Street,  though  retaining  substantially  its  original 
lay-out  as  far  as  the  latter  point,  will  there  depart  from  the  line  heretofore 
proposed  and  approved,  and  (instead  of  running  across  a  comer  of  the 
Munroe  meadow  to  the  railroad  location  and  thence  in  and  near  the  railroad 
to  Curve  or  Flint  Street)  will  extend  through  the  meadow  and  around  the 
hill  near  Pierce's  Bridge  Station,  and  thence  run  in  or  near  the  railroad 
location  as  far  as  Bow  Street,  where  it  will  turn  into  Massachusetts  Avenue 
about  734  feet  from  the  Arlington  town  line.  This  change  will  altogether 
exempt  from  use  as  a  main  sewer  carrying  sewage  from  the  central  part  of 
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the  town  the  pipe  in  Massachusetts  Avenue  from  Curve  or  Flint  Street  to 
Bow  Street,  and  consequently  said  section  of  pipe  will  not  be  laid  at  a  lower 
level  than  may  be  necessary  in  order  to  make  it  serve  the  local  demands 
upon  it. 

Plans  and  profiles  showing  the  changed  location,  grades  and  sizes  which  we 
intend  to  adopt  are  submitted  herewith  as  a  part  of  this  petition;  and  we 
respectfully  ask  your  approval  of  the  same,  with  authority  to  make  such 
minor  departures  therefrom,  not  substantially  affecting  the  general  route  of 
the  main  and  intercepting  sewers,  as  may  be  suggested  by  unexpected  obstacles 
encountered  in  the  actual  work  of  laying  out  and  constructing  the  same. 
And  we  request  such  further  authority  and  instructions  in  the  premises  as  to 
your  Honorable  Board  may  seem  best. 

■ 

By  the  proposed  plan  the  location  of  the  main  sewer  beginning  near 
the  base  of  Granny  Hill  in  the  valley  of  Vine  Brook  and  extending 
to  a  connection  with  the  metropolitan  sewer  in  Massachusetts  Avenue 
at  the  Arlington  town  boundary  will  be  changed,  and  the  new  sewer 
will  be  located  along  a  more  easterly  line  varying  from  a  few  feet  to 
about  a  quarter  of  a  mile  east  of  the  location  formerly  approved.  The 
new  sewer  will  pass  for  a  considerable  portion  of  its  length  through  the 
watershed  of  the  Arlington  Eeservoir. 

Upon  receipt  of  your  application  the  State  Board  of  Health  gave  a 
hearing  at  its  office  on  Thursday,  April  6,  1911,  after  notice  to  the 
board  of  water  commissioners  of  the  town  of  Arlington,  as  required  by 
the  provisions  of  chapter  504  of  the  Acts  of  the  year  1897,  and  at  this 
hearing  plans  showing  in  detail  the  proposed  changes  in  the  system 
of  sewerage  were  presented  by  your  board,  and  the  town  of  Arlington 
was  represented  by  its  town  counsel. 

After  this  hearing,  the  Board,  having  caused  the  locality  to  be  ex- 
amined by  its  engineer,  and  having  considered  the  plans  and  information 
presented  at  the  hearing,  voted  to  approve  the  proposed  modification 
in  the  sewerage  system  of  the  town  of  Lexington  and  the  plans  thereof 
presented,  as  showTi  upon  a  plan  and  a  profile  accompanying  said 
application,  entitled,  respectively:  — 

Proposed  Outlet  Sewer,  Lexington,  Mass.,  from  the  Metropolitan  Sewer  to 
foot  of  Granny  Hill. 

Horizontal  scale  250  feet  to  an  inch. 

Vertical  "       10    "     "   "      " 

Feb.  4, 1911. 

McClintock  &  Woodfall,  Consulting  and  Civil  Engineers,  15  Court  Sq., 
Boston, 
and 
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Profile  of  the  Proposed  Sewer  in  Massachusetts  Ave.  from  the  Arlington 
line  to  Curve  St.  and  a  part  of  Curve  St.  on  line  of  Outlet  Sewer,  as  pro- 
posed in  1897.  Lexington,  Mass.  March  28,  1911.  McClintock  &  Woodfall, 
Consulting  and  Civil  Engineers,  15  Court  Sq,,  Boston,  Mass.  \ 

It  appearing  that  the  water  of  the  Arlington  Beservoir  has  not  been 
used  or  supplied  by  that  town  for  domestic  purposes  for  several  years, 
the  Board  continues  the  suspension  of  certain  requirements  in  building 
the  sewers  in  the  watershed  of  the  Arlington  Beservoir,  as  approved  in 
the  communication  of  Feb.  14,  1907,  for  such  further  period  as  the 
water  of  the  reservoir  may  remain  unused  as  at  present,  provided  that 
the  town  of  Lexington  in  contracting  for  the  construction  of  its  sewer 
shall  cause  to  be  inserted  in  its  contracts  such  provisions  as  are  usual 
or  necessary  to  secure  proper  sanitary  conditions  on  or  about  the  work 
and  prevent  the  pollution  of  local  waters. 

It  appears  from  the  examination  of  the  territory  and  from  the  in- 
formation presented  that  the  new  main  sewer  line  where  it  passes 
through  the  watershed  of  Arlington  Beservoir  below  Vine  Street  will 
probably  be  laid  below  the  level  of  the  ground  water  and  in  territory 
where  the  soil  is  for  the  most  part  coarse  and  porous.  In  the  remainder 
of  its  course  also  nearly  to  the  Arlington  boundary  the  sewer  will  be  for 
the  most  part  below  the  level  of  the  ground  water,  and  great  care  will 
be  necessary  in  the  construction  of  this  sewer  in  order  to  prevent  ex- 
cessive leakage. 

In  the  opinion  of  the  Board  it  will  probably  be  best  to  build  the  main 
sewer  below  Tine  Street  of  iron  pipe  with  lead  joints  in  order  to  prevent 
danger  of  excessive  leakage  into  the  sewer. 

Marion. 

Dec.  7,  1911. 
To  the  Board  of  Sewer  Commissioners,  Marion,  Mass, 

Gentlemen:  —  A  recent  examination  of  the  sewage  disposal  works 
of  the  town  of  Marion  shows  that  four  of  the  filter  beds  were  at  that 
time  covered  with  sewage  to  a  depth  of  from  1  to  2  feet,  while  sewage 
was  standing  in  pools  upon  two  of  the  others.  It  was  also  found  that 
the  sludge  which  has  accumulated  during  the  past  year  had  not  then  been 
removed,  and  that  the  surfaces  of  tiie  filter  beds  had  not  been  prepared 
in  such  a  way  that  they  could  be  operated  satisfactorily  in  the  winter 
season. 

The  objectionable  condition  of  these  filter  beds  is  due  in  part  to  the 
method  of  operation  of  the  filters  and  in  part  to  the  excessive  quantity 
of  sewage  discharged  upon  them,  the  average  quantity  pumped  being 


176  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

apparently  as  high  as  80,000  gallons  per  day,  making  necessary  the 
operation  of  the  filters  at  the  rate  of  as  much  as  120,000  gallons  per 
acre  per  day. 

It  will  be  difficult,  if  not  impracticable,  even  with  the  best  of  care, 
to  operate  these  filter  beds  satisfactorily  at  so  high  a  rate,  and  unless 
the  quantity  of  sewage  can  be  materially  reduced,  it  will  be  necessary 
to  increase  the  size  of  the  filtration  area. 

It  is  evident  that  the  excessive  flow  of  sewage  at  this  area  is  due 
chiefly  to  leakage  of  water  into  the  sewerage  system,  and  it  is  not  un- 
likely that  a  large  part  of  this  leakage  can  be  prevented  and  the 
quantity  of  sewage  requiring  purification  very  materially  reduced. 

The  Board  recommends  that  an  investigation  be  made  without  delay 
to  determine  the  cause  of  the  great  leakage  into  the  sewerage  system, 
the  location  of  the  principal  leaks  and  the  practicability  of  reducing 
materially  the  quantity  of  sewage  requiring  purification  by  the  pre- 
vention of  leakage.  If  it  is  found  impracticable  to  reduce  the  leakage 
materially,  the  Board  recommends  that  the  area  of  filter  beds  be  in- 
creased sufficiently  to  make  adequate  provision  for  the  purification  of 
the  sewage  at  all  times. 

In  the  operation  of  the  filters  it  is  essential  that  all  of  the  filter 
beds  be  used,  so  far  as  practicable,  every  day,  and  that  no  more  sewage  be 
applied  to  them  than  will  pass  through  the  filters.  The  surfaces  of  the 
filters  should  be  cleaned  at  frequent  intervals  and  kept  in  proper  con- 
dition for  the  efficient  purification  of  sewage.  The  surfaces  of  the  beds 
should  be  prepared  each  year,  late  in  the  autumn,  with  ridges  and  fur- 
rows, so  that  the  sewage  may  be  applied  to  the  filters  without  inter- 
ference from  ice  and  snow  in  the  cold  weather. 

"When  you  have  made  the  investigations  herein  suggested  or  have 
determined  upon  a  plan  for  improving  the  efficiency  of  the  disposal 
works,  the  Board  will,  if  you  so  request,  give  you  further  advice  as  to 
the  disposal  of  the  sewage  of  the  town. 

MoNSON  (State  Hospital). 

Jan.  5,  1911. 

To  Everett  Flood,  M.D.,  Superintendent  of  the  Monson  State  Hospital,  Palmer, 

Mass, 

Dear  Sir:  —  The  State  Board  of  Health  received  from  you  on  Sept. 
6,  1910,  an  application  stating  that  it  is  proposed  to  change  the  loca- 
tion of  the  filter  beds  for  the  disposal  of  the  sewage  of  the  hospital,  as 
approved  by  this  Board  on  Oct.  14,  1909,  and  submitting  a  plan  showing 
the  filter  beds  that  it  is  now  desired  to  construct,  and  you  request  the 
advice  of  the  Board  as  to  the  proposed  scheme.     Subsequently,   on 
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December  7,  the  plans  of  the  proposed  filter  beds  were  submitted  by 
your  engineers,  together  with  a  description  of  the  proposed  works. 

The  plans  now  presented  provide  for  collecting  the  sewage  of  the 
buildings,  including  buildings  Nos.  1  and  2  of  the  farm  group  and  the 
buildings  of  the  children's  colony,  so  called,  and  conveying  it  to  a 
settling  tank,  screen  chamber  and  dosing  tank  to  be  located  at  the  south- 
westerly comer  of  the  present  filter  beds,  whence  the  sewage  will  be 
discharged  upon  three  filter  beds  to  be  constructed  on  the  east  and 
southeast  sides  of  the  present  filter  beds  instead  of  on  their  northwest 
side,  as  proposed  in  1909.  The  proposed  new  filter  beds  are  to  have  an 
aggregate  area  of  0.75  of  an  acre,  or  about  three-quarters  of  that  pro- 
posed in  the  former  plan,  and  the  depth  of  the  filtering  material,  as 
shown  upon  the  plans,  is  to  be  2^^  feet.  The  filters  are  to  be  quite 
thoroughly  imderdrained,  the  underdrains  discharging  upon  a  meadow, 
whence  the  effluent  will  find  its  way  through  an  open  channel  to  the 
Quaboag  Biver.  The  soil  of  which  the  beds  are  to  be  constructed  is 
composed  apparently  of  sand  and  gravel  beneath,  in  most  places,  a  rather 
deep  layer  of  soil  and  subsoil,  and  it  is  understood  that  you  propose  to 
construct  the  filters  largely  of  sand  and  gravel  to  be  hauled  from  the 
bank  west  of  the  present  filter  beds,  where  the  material  is  of  good 
quality  for  the  purification  of  sewage. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engi- 
neers and  has  considered  the  plans  presented.  The  location  now  pro- 
posed for  the  additional  filter  beds  is  well  removed  from  any  dwelling 
houses  or  other  buildings,  and  the  sewage  can  be  conveyed  to  the  filters 
by  gravity  without  difficulty. 

The  Board  recommends  that  the  proposed  settling  tank  be  omitted 
from  the  plan,  and  that  the  dosing  tank,  including  the  screens,  which 
can  be  placed  just  above  the  tank,  be  located  farther  up  the  hill  west 
of  the  filter  beds,  so  that  in  future  this  tank  and  the  screens  cun  still 
be  utilized  in  case  it  should  be  found  necessary  to  construct  additional 
filter  beds  at 'the  northwesterly  side  of  the  present  filters,  as  proposed 
in  1909.  The  use  of  a  part  of  one  of  the  present  filters  as  a  sludge  bed 
would  then  be  unnecessary  and  better  results  are  likely  to  be  obtained 
without  the  use  of  a  settling  tank,  while  by  omitting  it  a  considerable 
saving  can  be  made  in  the  cost  of  the  works.  The  Board  also  recom- 
mends that  the  depth  of  'filtering  material  be  made  not  less  than  4  feet 
over  the  main  underdrains  or  less  than  3%  feet  at  the  ends  of  the  lateral 
underdrains. 

The  area  of  filters  which  it  is  now  proposed  to  construct  is  somewhat 
smaller  than  was  proposed  in  the  plan  presented  in  1909,  but  if  the 
filters  already  built  diall  be  thoroughly  underdrained  and  the  entire 
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area  utilized  to  the  best  advantage,  it  will  probably  be  sufficient  for  the 
purification  of  the  sewage  at  present  discharged  from  the  hospital.  The 
proposed  filters  can  be  enlarged  somewhat  by  utilizing  all  the  area 
between  the  present  and  proposed  filters,  and  this  area  should  be  in- 
cluded within  the  area  of  the  proposed  beds. 

It  is  important  that  the  wastes  from  the  laundry,  which  have  here- 
tofore been  discharged  upon  the  ground  west  of  the  filter  beds  and 
allowed  to  flow  over  the  surface  to  the  meadow,  shall  be  included  with 
the  sewage,  since  a  recent  analysis  indicates  that  these  wastes  contain 
at  times  a  larger  quantity  of  organic  matter  than  the  sewage  from  the 
other  buildings. 

NaTICK.  ^^^   27,  1911. 

To  the  Board  of  Sewer   Commissioners  of  the  Town   of  Naticlc,  Mr.   P.   F^ 

HALLiKAKy  Superintendent. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Feb.  7,  1911,  the  following  communication  requesting  its  opinion  as  to 
whether  any  marked  improvement  has  been  eflEected  in  the  purification, 
of  the  sewage  of  the  town  of  Natick  since  attention  was  called  to  the 
unsatisfactory  condition  of  the  works  early  in  1908 :  — 

On  April  13,  1908,  the  sewer  commissioners  of  Natick  received  a  complaint 
as  to  the  unsatisfactory  condition  of  its  filtering  system  and  that  something 
must  be  done  at  once  to  relieve  the  nuisance.  We  have  done  what  we  thought 
was  the  very  best  thing  that  could  be  done  to  remedy  the  then  existing  con- 
dition. We  now  would  like  to  know  if  in  the  opinion  of  your  Board  that  any 
marked  improvement  has  been  made  and  to  what  extent. 

The  Board  has  considered  the  information  available  as  to  the  im- 
provements that  have  been  made  in  the  works  during  the  last  three 
years  and  the  changes  effected  in  their  operation,  and  has  examined  the 
results  of  numerous  analyses  of  the  sewage  and  effluent.  These  re- 
sults show  that  since  early  in  1908  there  has  been  a  great  decrease  in  the 
quantity  of  iron  and  a  reduction  in  the  quantity  of  organic  matter  in  the 
effluent  discharged  from  these  works,  accompanied  by  a  marked  increase 
in  the  quantity  of  nitrates,  these  results  indicating  a  great  improvement 
in  the  efficiency  of  the  filter  beds.  Examinations  of  the  filter  beds  from 
time  to  time  have  shown  that  there  has  been  a  decided  improvement  in 
their  appearance  and  general  condition,  and  during  the  past  year  the 
sewage  has  disappeared  readily  from  the  surfaces  of  the  beds  and  has 
been  found  standing  for  a  considerable  time  upon  only  one  of  them  dur- 
ing the  past  year,  whereas  in  previous  years  the  sewage  accumulated  upon 
the  surfaces  of  the  beds  and  gave  oflE  very  oflEensive  odors. 
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It  appears  from  the  information  furnished  the  Board  that  the  two 
main  underdrains  which  extend  through  the  middle  of  the  two  lines 
of  filters  have  been  taken  np,  relaid  and  surromided  with  crushed  stone 
of  graded  sizes,  so  as  to  admit  the  underdrainage  and  keep  out  the  sand^ 
and  the  eflSciency  of  the  beds  has  no  doubt  been  greatly  increased  by  the 
improvement  effected  in  the  underdrains.  It  further  appears  from  such 
examinations  as  have  been  made  of  the  lateral  imderdrains  in  each  of 
the  beds  that  they  are  to  a  large  extent  clogged  and  that  the  joints  in 
these  drains  do  not  admit  the  imderdrainage  freely.  It  will  be  very 
difficult  to  secure  continued  satisfactory  operation  of  these  filters  imless 
they  are  efficiently  underdrained,  and  the  Board  recommends  that  dur- 
ing the  coming  year  the  lateral  underdrains  in  each  of  the  beds  be 
carefully  examined,  and  that  wherever  they  are  f oxmd  to  be  clogged,  the 
drains  be  relaid  in  gravel  or  broken  stone,  properly  graded,  as  has  been 
done  with  the  main  underdrain.  Such  work  as  may  be  required  in 
improving  the  underdrainage  of  these  filters  should  be  begun  as  soon 
as  possible  and  completed  during  the  coming  year.  It  will  then  be 
practicable  to  determine  whether  the  filter  beds  are  capable  of  purifying 
all  of  the  sewage  efficiently  and  satisfactorily  at  all  times,  or  whether 
further  improvements  are  necessary. 

The  observations  of  the  fiow  of  sewage  in  the  Natick  sewerage  system 
indicate  that  a  very  large  quantity  of  ground  water  leaks  into  the 
sewers,  especially  in  wet  periods  when  the  ground  water  is  high.  During 
the  recent  irf  years  the  quantity  of  ground  water  leaking  into  the 
sewers  has  been  less  than  formerly,  but  it  may  be  found  desirable,  in 
addition  to  the  improvements  at  the  filter  beds,  to  reduce  the  flow  of 
sewage  by  eliminating  unnecessary  leakage,  and  as  soon  as  practicable 
observations  should  be  made  to  determine  the  quantity  of  leakage  into 
the  various  parts  of  the  system  and  the  practicability  of  reducing  mate- 
rially the  flow  of  sewage  by  eliminating  leakage  from  sections  of  the 
sewerage  system  where  the  quantity  is  found  to  be  greatest. 

The  great  improvement  that  has  been  effected  in  the  condition  of  these 
filters  since  1908  and  in  the  efficiency  of  the  purification  of  the  sewage 
should  be  maintained,  and  the  improvements  above  suggested  continued 
until  the  works  have  been  brought  to  the  efficiency  of  which  they  are 
capable. 

Palmer.  ^^^  ^^  ^^^^^ 

To  the  Special  Commiiies  on  Sewerage,  Pdlmer,  Mass.,  Mr.  H.  M.  Hows^  Chairman, 

GENTiiEMEN:  —  The  state  Board  of  Health  received  from  vou  on 
March  28,  1911,  an  application  for  advice  relative  to  a  proposed  sewer 
for  the  accommodation  of  the  inhabitants  residing  in  that  portion  of 
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Palmer  known  as  the  Carpet  Mill  district,  accompanied  by  a  plan  of  the 
proposed  sewer  and  by  copies  of  votes  of  the  town  meeting  relative 
thereto. 

The  plan  presented  provides  for  the  construction  of  a  sewer  in 
Breckenridge  Street  and  private  lands  from  Pinney  Street  to  the 
Qnaboag  River,  where  it  is  proposed  to  discharge  the  sewage  into  the 
stream  at  a  point  about  1,600  feet  above  the  bridge  of  the  Central  Ver- 
mont Railroad  and  a  mile  up-stream  from  the  nearest  of  the  existing 
sewer  outlets.  The  proposed  sewer  is  to  be  12  inches  in  diameter 
throughout,  with  a  minimum  grade  of  0.40  per  100  and  is  to  be  con- 
structed primarily  for  the  removal  of  the  manufacturing  wastes  from  the 
works  of  the  Palmer  Carpet  Company  which  are  now  discharged  into 
the  small  brook  which  passes  the  works.  The  Board  is  informed  that  the 
quantity  of  these  wastes  amounts  at  present  to  about  10,000  gallons  per 
day,  consisting  mainly  of  spent  dye  liquors  and  waste  water  from  the 
washing  of  yam,  and  that  in  addition  to  these  wastes  the  sewer  will 
receive  the  sewage  from  the  carpet  works,  in  which  there  are  between 
50  and  60  employees,  and  from  three  four-tenement  blocks  owned  by 
the  company.  There  are  also,  apparently,  about  five  additional  dwelling 
houses  along  the  line  of  the  proposed  sewer. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  plan  presented.  The  discharge  of 
waste  liquors  into  the  small  brook  below  the  carpet  works  at  present 
creates  objectionable  conditions  in  that  stream,  and  sewerage  facilities 
are  badly 'needed  at  the  dwelling  houses  in  the  neighborhood  of  the 
proposed  sewer  north  of  the  Boston  &  Albany  Railroad.  While  it 
would  be  practicable  to  dispose  of  the  sewage  from  nearly  all  of  the 
populated  portion  of  the  Carpet  Mill  district  into  the  existing  sewers, 
there  appears  to  the  Board  one  very  serious  objection  to  the  plan  of 
disposing  of  the  sewage  of  this  district  at  a  separate  outlet. 

The  quantity  of  sewage  that  would  be  discharged  from  the  proposed 
sewer,  taken  in  connection  with  the  sewage  discharged  into  the  stream 
from  other  sources,  would  be  unlikely  to  create  objectionable  conditions 
in  the  Quaboag  River  at  the  present  time  if  the  sewage  were  to  be  dis- 
charged in  the  stream  in  such  a  way  that  it  would  mingle  quickly  with 
the  current;  but  the  proposed  sewer  outlet  shown  upon  the  plan  pre- 
sented is  located  in  a  small  cove,  where  there  is  little  movement  of  the 
water,  and  objectionable  conditions  would  very  probably  be  created  if 
the  sewage  should  be  discharged  at  this  point.  The  Board  recommends 
that  the  outlet  be  located  100  feet  or  more  up-stream  from  the  point 
proposed  and  that  the  pipe  be  carried  out  into  the  river  to  such  a  point 
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that  there  will  be  at  all  times  a  width  of  several  feet  of  flowing  water 
between  the  outlet  and  the  river  bank. 

With  the  change  suggested  in  the  outlet  the  Board  is  of  the  opinion 
that  it  will  be  permissible  to  dispose  of  the  sewage  from  the  sewer 
shown  upon  the  plan  presented  by  discharging  it  for  the  present  into 
the  Quaboag  Eiver  without  treatment,  but  this  recommendation  is  made 
with  the  understanding  that  the  sewage  is  to  be  removed  from  the  river 
and  purified  whenever  pollution  of  the  stream  makes  such  action  nec- 
essary. 

On  account  of  the  probable  necessity  of  purifying  the  sewage  at  some 
future  time,  it  is  very  important  that  all  storm  water,  and,  so  far  as 
practicable,  ground  drainage  be  kept  out  of  the  sewers  from  this  and 
other  districts  in  the  town. 

An  examination  of  the  existing  sewer  outlets  discharging  into  the 
Quaboag  Biver  shows  that  these  outlets  are  located  at  the  edge  of  the 
stream,  and  at  times,  especially  when  the  river  is  low  in  the  summer 
season,  the  sewage  collects  along  the  river  bank  in  the  neighborhood  of 
the  outlets  and  creates  objectionable  conditions.  These  outlets  could 
be  greatly  improved  by  extending  the  sewers  to  a  point  in  the  stream 
where  the  sewage  would  become  quickly  diluted  by  the  water  and  the 
fouling  of  the  banks  of  the  river  avoided. 

Palmer  (Three  Bivers).  j^^  ^g,  1911. 

To  Messrs.  Chasles  S.  Buggles  and  F.  A.  Upham,  Committee  on  Sewerage, 

Palmer,  Mass, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
May  13,  1911,  an  application  for  advice  as  to  a  proposed  system  of 
sewerage  for  the  easterly  portion  of  the  village  of  Three  Bivers,  ac- 
companied by  a  plan  showing  the  location  of  the  proposed  sewers.  The 
plan  provides  for  extending  the  present  sewer  in  East  Main  Street  to 
a  point  east  of  Buggies  Street,  and  for  constructing  sewers  in  Buggies, 
Pleasant,  Charles,  East  Main,  Oak  and  other  streets,  having  an  outlet 
into  the  Swift  Biver  about  1,700  feet  above  the  confluence  of  the  Swift 
and  Quaboag  rivers  in  the  village  of  Three  Bivers.  It  is  understood 
that  the  sewers  are  to  be  constructed  on  the  combined  plan  and  are  to 
remove  both  sewage  and  storm  water  from  the  area  which  they  are 
designed  to  serve. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engi- 
neers and  has  considered  your  application  and  the  plan  presented 
therewith.     The  quantity  of  water  flowing  in  the  Swift  Biver  at  the 
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proposed  sewer  outlet  under  present  conditions  is  probably  sufficient  at 
all  times  for  the  proper  dilution  of  the  quantity  of  sewage  likely  to  be 
discharged  from  the  district  in  question,  and  if  the  outlet  is  properly 
constructed  it  appears  to  the  Board  permissible  for  the  present  to  dis- 
charge this  sewage  into  the  river  at  the  place  proposed.  The  outlet 
should  be  located  at  some  point  where  it  will  be  at  all  times  covered 
with  water  and  at  a  sufficient  distance  from  shore  to  prevent  matters 
from  the  sewage  returning  upon  the  river  bank  in  the  immediate  neigh- 
borhood. 

In  the  construction  of  these  sewers  it  is  important  to  make  provision, 
so  far  as  practicable,  for  the  probable  necessity  of  removing  the  sewage 
from  the  river  and  purifying  it,  and  under  this  condition  it  would  be 
better  to  construct  the  sewers  upon  the  separate  plan  in  the  beginning, 
collecting  the  storm  water  and  sewage  in  separate  pipes,  since  there  is 
no  objection  to  the  discharge  of  storm  water  into  the  river  at  all  times, 
while  the  expense  of  purifying  the  sewage  will  be  greatly  reduced  if 
it  is  kept  separate  from  the  storm  water.  If  it  is  found  desirable  in  the 
present  case  to  admit  house  sewage  to  the  sewers,  the  house  drains 
should  be  kept  wholly  separate  from  the  roof  leaders,  and  the  works 
should  be  so  designed  that  the  house  sewage  may  be  intercepted  at  some 
future  time  with  the  least  possible  expense. 

Plymouth. 

To  the  Board  of  Selectmen  of  the  Town  of  Plymouth.  April  6,  1911. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
March  21,  1911,  an  application  requesting  its  advice  as  to  a  proposed 
system  of  sewerage  designed  to  collect  tlie  sewage  from  about  75  houses 
in  the  valley  of  a  small  brook  crossing  Sandwich  Street  about  250  feet 
south  of  Bay  View  Avenue,  and  discharge  it  at  an  outlet  in  Plymouth 
harbor  350  feet  off  Holmes*  Point,  and  in  response  to  this  application 
the  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engineers. 

The  results  of  the  examination  show  that  in  the  southerly  portion  of 
Plymouth  harbor  in  which  this  outlet  will  be  located  there  are  extensive 
areas  of  flats  exposed  at  low  water,  and,  in  the  opinion  of  the  Board,  the 
discharge  of  any  considerable  quantity  of  sewage  into  this  portion  of  the 
harbor  is  likely  to  create  a  nuisance.  The  quantity  of  sewage  to  be 
discharged  at  the  proposed  outlet  is  not  likely  to  be  large,  however,  at 
least  in  the  beginning,  and  it  is  probable  that  the  outlet  can  be  used 
temporarily  without  creating  seriously  objectionable  conditions. 

It  appears  to  be  practicable  to  intercept  the  sewage  from  the  proposed 
outlet  and  from  the  Winter  Street  outlet,  a  short  distance  farther  north, 
end  convey  the  sewage  from  the  areas  served  by  these  sewers  to  a  con- 
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nection  with  the  main  sewerage  system  of  the  town  at  or  near  Union 
Street,  and,  in  the  opinion  of  the  Board,  the  outlet  now  used  should 
be  deemed  to  be  temporary  only  and  provision  made  so  far  as  practi- 
cable at  the  time  of  its  construction  for  disposing  of  the  sewage  eventually 
into  the  main  sewerage  system  of  the  town.  It  is  important  that  the 
sewers  be  constructed  upon  the  separate  plan,  as  proposed,  and  all  storm 
•  water  and,  so  far  as  practicable,  all  ground  water,  excluded  from  them. 

SOUTHBRIDGE. 

Sept.  7,  1911. 

To  the  Board  of  Sewer  Commissioners,  Southhridge,  Mass.,  Mr.  W.  J.  Lamoubeux, 

Clerk, 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  com- 
munication of  Aug.  1,  1911,  relative  to  odors  from  the  filter  beds  of  the 
Southbridge  sewage  disposal  works,  which  you  state  are  in  excellent 
condition  but  from  which  an  odor  arises  when  the  settling  tanks  are 
emptied,  and  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers. 

It  appears  from  the  information  relative  to  the  operation  of  the 
works  that  the  settling  tanks  were  emptied  on  May  31  and  again  on 
August  5,  and  that  the  odors  complained  of  were  most  serious  some  time 
after  the  tanks  were  emptied  in  May.  It  also  appears  that  at  previous 
times  complaints  have  been  made  to  your  board  of  the  odors  from  the 
filter  beds,  which  are  believed  to  have  been  due  to  the  sludge  discharged 
from  the  settling  tanks. 

At  the  time  the  works  were  examined,  a  few  days  after  the  settling 
tanks  had  been  emptied,  sludge  was  drying  upon  the  filter  beds,  and, 
though  several  days  had  elapsed  since  its  discharge,  the  odor  from  it  was 
quite  strong  at  a  considerable  distance  from  the  beds. 

The  only  way  of  preventing  objectionable  odors  from  the  sludge  beds 
is  to  cover  and  mix  the  sludge  with  loam  or  some  other  suitable  mate- 
rial soon  after  its  discharge,  and  remove  it  to  some  suitable  place  of 
final  disposal.  It  is  probable  that  if  the  settling  tanks  were  emptied 
with  greater  frequency,  the  odor  of  the  sludge  would  be  less  objection- 
able, and  if  possible  the  tanks  should  be  emptied  at  least  as  often  as 
once  in  two  weeks.  It  would  be  practicable  during  the  warmer  portion 
of  the  year  at  least  to  avoid  the  use  of  the  settling  tanks  and  discharge 
all  of  the  sewage  as  it  comes  directly  upon  the  filter  beds,  and  in  this 
way,  if  the  sewage  is  properly  distributed  and  the  beds  kept  clean, 
objectionable  odors  from  the  sludge  can  be  avoided ;  but  so  long  as  the 
sludge  beds  are  used,  the  only  way  in  which  odors  from  them  can  be 
prevented  is  by  the  prompt  removal  of  the  sludge  after  discharge. 
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Springfield. 

Nov.  2,  1911. 

To  the  Board  of  Public  Works  of  the  City  of  Springfield,  Mr.  Charles  M. 

Slogum,  Clerk. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Sept.  27,  1911,  an  application  for  its  advice  relative  to  a  proposed  sew-* 
erage  system  for  a  district  which  it  is  noW  proposed  to  develop  in  the 
northeasterly  part  of  the  city,  accompanied  by  a  plan  of  the  district 
and  profile  of  a  portion  of  the  proposed  main  sewer  with  an  outlet 
into  the  Chicopee  Eiver,  about  one  and  three-fourths  miles  above 
Chicopee  Falls.  According  to  the  plan  the  district  in  question  lies 
approximately  between  Carew  Street  on  the  northwest,  St.  James 
Avenue  and  St.  James  Circle  on  the  west,  the  Boston  &  Albany  Bail- 
road  on  the  south  and  extending  presumably  to  the  limits  of  the  Poor 
Brook  watershed  on  the  east,  though  the  eastern  limits  of  the  district 
are  not  indicated  definitely  on  tiie  plan  submitted.  It  appears  that 
with  the  exception  of  a  few  factory  buildings  on  the  northerly  side  of 
the  Athol  Branch  of  the  Boston  &  Albany  Bailroad,  near  its  junction 
with  the  main  line,  and  a  very  small  number  of  dwelling  houses,  the 
district  is  uninhabited  at  the  present  time,  but  it  is  expected  that  the 
population  will  increase  quite  rapidly  in  the  future  at  the  westerly  end 
of  the  district,  and  the  recent  construction  of  a  new  railroad  station  on 
the  Athol  Branch  railroad  may  cause  an  increase  in  population  in  its 
easterly  portion. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engi- 
neers and  has  considered  the  plans  presented.  The  Board  has  also 
considered  the  condition  of  the  Chicopee  Eiver  and  the  results  of  recent 
examinations  of  that  stream,  including  numerous  analyses  of  the  waters 
of  the  main  stream  and  its  tributaries.  The  examinations  of  the  Chicopee 
River  show  that  this  stream  is  already  considerably  polluted  by  sewage 
and  manufacturing  wastes  from  the  towns  and  villages  within  its 
watershed,  and  while  the  additional  pollution  that  would  be  caused  by 
the  discharge  of  the  sewage  of  the  district  in  question  into  the  river 
would  be  small  in  the  beginning  at  least,  it  is  not  probable  that  the 
river  could  be  used  without  objection  as  the  permanent  place  of  dis- 
posal for  the  sewage. 

It  appears  from  a  further  plan  presented  by  your  department  that 
sewage  from  the  westerly  parts  of  the  area  in  question  in  which  sewerage 
is  likely  soonest  to  be  required  can  be  diverted  by  gravity  without 
special  diflBculty  into  the  Garden  Brook  sewer  and  discharged  through 
the  outlet  of  that  sewer  into  the  Connecticut  Eiver.    The  Garden  Brook 
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8ewer  receives  both  sewage  and  storm  water^  and  the  increase  in  the 
flow  of  this  sewer  that  would  be  caused  by  the  addition  of  the  sewage 
from  the  area  under  consideration^  east  of  St.  James  Avenue^  would 
diminish  somewhat  its  capacity  for  the  removal  of  sewage  and  storm 
water  from  the  area  which  it  is  designed  to  drain ;  but  if  the  sewers  in 
the  area  east  of  St.  James  Avenue  are  constructed  strictly  on  the 
separate  plan^  as  proposed^  and  surface  and  roof  water,  and,  so  far  as 
possible,  ground  drainage,  are  excluded,  the  diversion  of  the  sewage 
proper  from  the  area  in  question  into  the  Garden  Brook  sewer  will  in 
the  beginning  diminish  but  slightly  its  capacity  for  serving  the  dis- 
trict for  which  it  is  designed.  If,  with  the  growth  of  the  city,  the 
extension  of  the  streets  and  the  addition  of  buildings  draining  to  the 
sewers,  the  Garden  Brook  sewer  should  require  relief  at  some  future 
time,  the  addition  of  the  quantity  of  sewage  likely  to  be  discharged 
from  the  area  in  question  in  the  northeasterly  part  of  the  city  would 
not  affect  materially  the  problem  of  sewerage  and  drainage  in  the 
Garden  Brook  district.  While  the  disposal  of  the  sewage  of  the  portions 
of  the  district  farther  east,  especially  in  the  valley  of  Poor  Brook,  cannot 
be  effected  by  gravity  in  connection  with  any  of  the  existing  sewers  of 
the  city  of  Springfield  draining  toward  the  Connecticut  Eiver,  it  seems 
probable  nevertheless  that  the  most  appropriate  plan  of  disposing  of 
the  sewage  of  these  areas  would  be  to  pump  it  over  the  divide  into  the 
Garden  Brook  sewer  or  some  other  of  the  sewers  of  the  city  discharging 
into  the  Connecticut  Eiver. 

A  further  study  of  the  question  seems  desirable  before  it  will  be 
practicable  to  decide  definitely  as  to  the  best  practicable  plan  for  the  re- 
moval of  the  sewage  from  this  portion  of  the  district,  and  as  there  is 
at  present  little  or  no  population  on  the  lands  near  Poor  Brook  there 
appears  to  be  ample  opportunity  for  the  further  study  of  the  question 
of  sewerage  in  this  portion  of  the  district.  It  appears  to  the  Board 
very  important*  that  the  sewers  of  the  district  in  question  east  of  St. 
James  Avenue  should  be  constructed  strictly  on  the  separate  plan,  as 
you  propose,  and  that  all  surface  and  roof  water,  and,  so  far  as  practi- 
cable, all  ground  drainage  should  be  excluded  from  the  sewers  in  this 
district.  The  surface  water  and  ground  drainage,  if  unpolluted  by 
sewage,  can  be  discharged  into  the  nearest  water  courses  without  objec^ 
tion. 

The  Board  recommends  that,  so  far  as  practicable,  all  the  sewage  of 
the  district  that  can  be  diverted  into  the  existing  sewers  of  the  city 
by  gravity  be  discharged  into  those  sewers,  and  for  the  disposal  of  the 
sewage  of  the  remainder  of  the  district,  the  Board  recommends  that  a 
further  study  be  made,  especially  with  a  view  to  pumping  the  sewage 
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into  one  of  the  sewers  discharging  into  the  Connecticut  Eiver.    When 

you  have  prepared  further  plans  for  the  sewerage  of  the  district  or  any 

portion  thereof,  the  Board  will  give  you  further  advice  concerning  them, 

if  you  so  request. 

Stoughton. 

Dec.  4,  1911. 

To  the  Sewerage  Committee  of  the  Town  of  Stoughton,  Mr.   J.   E.   Talbot, 

Secretary, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
July  27,  1911,  the  following  communication  requesting  its  advice  rela- 
tive to  a  proposed  system  of  sewerage  and  sewage  disposal  for  the 
town  of  Stoughton,  accompanied  by  the  report  and  plans  therein  men- 
tioned :  — 

Respectfully  represents  the  town  of  Stoughton,  by  George  H.  Goward, 
J.  Elmer  Talbot,  James  E.  Reilly,  Frank  A.  Noyes,  Cornelius  Sullivan, 
Frank  I.  Capen,  Harry  C.  Southworth,  Charles  S.  Porter  and  Edgar  F. 
Leonard,  its  committee  duly  elected; 

That  a  plan  for  a  system  of  sewerage  for  said  town  of  Stoughton  has 
heretofore  been  presented  to  and  duly  approved  by  said  Board. 

That  said  town  is  not  ready  at  this  time  to  adopt  and  construct  according 
to  said  plan,  because  of  its  extended  area  and  remote  location  of  treatment 
works  and  consequent  cost. 

That  said  town  is  ready  to  adopt  and  construct  according  to  a  plan  of 
drainage  that  will  at  the  present  time  provide  for  sewerage  and  manufactur- 
ing wastes  from  the  factories  in  the  center  of  the  town,  the  sewerage  of  the 
center  of  the  town,  and  prevent  pollution  of  any  tributaries  of  the  Neponset 
River. 

And  for  the  purpose  of  arriving  at  a  practicable  plan  on  the  lines  sug- 
gested, your  petitioner  herewith  submits  a  report,  marked  "D,"  and  plans, 
marked  "A,"  "  B,"  and  "  C,"  for  the  consideration  of  said  Board,  and 
respectfully  asks  the  advice,  approval,  or  recommendation  of  your  Hon- 
orable Board  in  relation  to  the  same;  and  that  the  secretary  of  the  Board 
will  give  notice  when  the  said  committee  may  meet  said  Board,  or  a  repre- 
sentative, in  consultation  in  the  matter. 

Subsequently,  in  accordance  with  your  request,  members  of  the  Board 
conferred  with  your  committee  and  the  engineer  who  prepared  the 
plans  relative  to  the  proposed  system  of  sewerage  and  the  plan  of  loca- 
tion of  the  proposed  disposal  works. 

The  proposed  system  of  sewerage  is  in  most  respects  the  system  pro- 
posed by  the  Massachusetts  Drainage  Commission  in  its  report  of  1886. 
It  provides  for  collecting  the  sewage  in  a  system  of  pipe  sewers  and  con- 
veying it  to  a  place  of  disposal  near  the  junction  of  two  small  brooks 
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about  half  a  mile  southwest  of  the  center  of  the  main  village.  At  this 
place  the  sewage  is  to  be  passed  through  a  septic  tank  and  discharged 
upon  filters  having  an  area  of  a  little  over  half  an  acre,  which,  it  is 
stated,  may  be  duplicated  so  as  to  increase  the  area  to  a  little  over  an 
acre.  It  is  also  proposed  to  treat  tiie  entire  flow  of  the  brook  in  addi- 
tion to  the  treatment  of  the  sewage. 

The  Board  has  caused  the  location  of  the  proposed  disposal  works 
to  be  examined  and  has  considered  the  plans  presented.  If  a  separate 
system  of  sewerage  is  installed  and  house  sewage  from  the  densely 
populated  districts,  including  manufacturing  waste,  is  discharged  into 
the  sewers,  all  surface  water  and  ground  drainage,  if  unmixed  with 
sewage,  can  be  discharged  directly  into  the  streams  and  local  water 
courses  at  the  most  convenient  points,  and  it  will  be  xmnecessary  to 
treat  in  any  way  the  waters  of  the  streams  which  drain  the  thickly 
settled  parts  of  the  town,  as  proposed  in  the  plan  presented. 

At  the  conference  with  your  committee  it  appeared  that  the  claim 
had  been  made  that  the  proposed  disposal  works  were  to  be  similar  to 
those  now  in  use  at  Hudson  and  Hopedale.  The  population  of  the  town 
of  Hudson,  according  to  the  census  of  1910,  was  not  very  different  from 
that  of  the  town  of  Stoughton,  the  population  of  the  former  being 
6,743  and  of  the  latter  6,316.  The  quantit}^  of  manufacturing  wastes 
that  would  be  discharged  into  the  sewers  in  Stoughton  would  probably 
not  differ  greatly  from  the  amount  at  present  discharged  into  the  sewers 
at  Hudson,  and  the  total  quantity  of  sewage  that  would  require  disposal 
from  Stoughton  after  the  sewerage  system  has  come  into  general  use 
would  probably  be  much  the  same  as  that  requiring  disposal  from  the 
town  of  Hudson,  the  amount  depending  largely  upon  the  care  used  in 
the  construction  of  the  sewerage  system.  The  works  that  have  been 
provided  for  the  disposal  of  the  sewage  of  the  town  of  Hudson  comprise 
nine  acres  of  filter  beds,  while  the  works  proposed  in  the  plans  now 
submitted  for  the  disposal  of  the  sewage  of  the  town  of  Stoughton  com- 
prise at  the  most  but  very  little  over  one  acre.  At  Hopedale,  where 
the  population  in  1910  was  2,188,  or  about  one-third  that  of  the  town 
of  Stoughton,  the  area  of  filter  beds  provided  for  the  disposal  of  the 
sewage  is  3^  acres,  or  about  three  times  the  area  proposed  for  the  dis- 
posal of  the  sewage  of  the  town  of  Stoughton  in  the  plans  presented. 

The  location  of  the  proposed  sewage  disposal  works  is  considerably 
nearer  the  village  than  that  suggested  by  the  Massachusetts  Drainage 
Commission  in  1886,  which  was  thought  at  that  time  to  be  nearer  the 
village  than  desirable,  and  an  examination  of  the  locality  shows  that 
there  are  about  185  dwelling  houses  which  would  be  within  one-quarter 
of  a  mile  of  the  filtration  area  now  proposed.    Moreover,  the  center  of 
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the  village,  as  indicated  above,  is  only  half  a  mile  away  and  in  the  direc- 
tion toward  which  the  prevailing  winds  would  tend  to  carry  odors  in  the 
summer  season. 

The  land  at  the  location  of  the  proposed  disposal  area  is  low  and 
composed  of  peaty  soil  and  other  fine  material,  and  if  filters  should  be 
located  at  this  place  it  would  be  necessary  to  haul  the  filtering  material 
from  some  place  where  suitable  material  can  be  found. 

It  is  impracticable,  in  the  opinion  of  the  Board,  to  purify  the  sewage 
and  manufacturing  wastes  requiring  purification  by  the  plans  presented, 
and  if  purification  works  should  be  located  at  the  place  proposed,  ob- 
jectionable odors  from  them  would  be  likely  to  be  noticeable  at  a  large 
number  of  dwelling  houses  in  the  neighborhood. 

Wareham  (New  Bedford  and  Agawam  Finishing  Company). 

Sept.  13,  1911. 

To   Mr.   John   W.   Knowlks,   Presidentj   New  Bedford  f  Agatoam   FinisMng 

Company,  Wareham,  Mass, 

Dear  Sir  :  —  The  State  Board  of  Health  has  considered  your  request 
for  advice  as  to  the  disposal  of  wastes  from  your  factory  at  Wareham 
and  has  caused  the  locality  to  be  examined  and  samples  of  the  wastes  to 
be  analyzed. 

At  the  time  this  examination  was  made  the  quantity  of  wastes  being 
discharged  from  the  works  amounted  to  about  75,000  gallons  per  day. 
These  wastes,  besides  containing  a  considerable  quantity  of  organic  mat- 
ter in  solution,  were  very  strongly  alkaline  on  account  of  the  use  of 
much  caustic  soda  in  the  processes  carried  on  at  the  works.  The  wastes 
are  pumped  to  a  large  open  pool  or  settling  basin  on  the  westerly  side 
of  the  river,  whence  they  overfiow  to  a  secondary  basin  formed  by 
dikes  surrounding  an  area  of  ground  approximately  200  feet  long  by 
50  feet  in  width,  and  finally  find  their  way  through  openings  in  the  dike 
to  the  river. 

It  does  not  appear  that  the  wastes  at  the  present  time  are  causing  a 
serious  nuisance  in  the  Agawam  River,  but  it  is  alleged  that  great  in- 
jury has  been  done  to  the  fish  in  the  stream  below  the  works,  especially 
when  large  numbers  of  fish  are  present  in  the  spring. 

The  most  eflScient  plan  of  treating  these  wastes  so  as  to  prevent  danger 
of  injury  to  fish  in  the  river  will  be  to  neutralize  the  wastes  by  the 
addition  of  acid.  Judging  from  the  samples  taken  from  the  works  it 
will  be  necessary,  in  order  to  neutralize  these  wastes,  to  add  sulphuric 
acid  in  amounts  equal  to  about  10  pounds  per  thousand  gallons  or  a 
total  of  750  pounds  per  day  when  the  quantity  of  wastes  amounts  to 
about  75,000  gallons  per  day,  as  was  the  case  at  the  time  of  the  ex: 
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amination.  By  the  addition  of  this  acid,  moreover,  a  considerable 
coagulation  of  the  organic  matter  present  in  the  waste  would  be  effected, 
and  this  matter,  much  of  which  would  be  deposited  in  the  settling  basin, 
could  be  kept  out  of  the  stream. 

If  it  is  decided  to  treat  these  wastes,  tanks  suitable  for  their  treatment 
with  acid  should  be  constructed,  and  the  wastes  after  treatment  should 
be  discharged  into  settling  basins  for  the  sedimentation  and  removal 
of  the  organic  matter,  and  thence  discharged  into  the  river.  .  It  is  pos- 
sible that  for  the  present  at  least,  or  until  the  quantity  of  wastes  becomes 
greater  than  is  indicated  by  the  examinations  that  have  thus  far  been 
made,  they  can  at  times  be  discharged  directly  into  the  river  without 
causing  serious  injury  to  the  fish,  if  outlets  are  placed  at  several 'points 
along  the  stream  covering  a  distance  of  400  or  600  feet.  Small  and 
constant  streams  of  this  waste  discharging  at  these  outlets  might  be 
diluted  to  such  an  extent  by  the  river  water  as  to  be  unobjectionable  at 
all  times  of  the  year  excepting  when  the  alewives  are  running  in  the 
stream  in  the  spring.  During  that  period  the  wastes  will  have  to  be 
neutralized,  if  danger  of  injury  to  the  fish  is  to  be  prevented. 

Weymouth  (Laundry  in  South  Weymouth). 

Aug.  3,   1911. 
To  Mr.  H.  W.  Dyer,  South  Weymouth,  Mass. 

Deab  Sir  :  —  The  State  Board  of  Health  received  from  you  on  July 
1,  1911,  an  application  requesting  its  advice  as  to  a  proposed  plan  of 
disposing  of  the  wastes  from  your  laundry  at  South  Weymouth,  ac- 
companied by  plans  of  the  proposed  works. 

The  plans  provide  for  collecting  the  wastes  in  a  settling  tank  from 
which  they  will  overflow  into  a  dosing  tank  and  subsequently  be  dis- 
charged upon  a  filter  bed  in  the  rear  of  the  laundry  through  pipes  laid 
beneath  the  surface.  According  to  the  information  furnished  the  Board, 
the  total  quantity  of  wastes  to  be  disposed  of  amounts  to  about  13,500 
gallons  per  day,  the  bulk  of  the  wastes  being  discharged  on  Mondays  to 
Thursdays,  inclusive.  The  area  of  the  proposed  filter  bed  is  about  two- 
thirds  of  an  acre,  and  it  is  proposed  to  discharge  the  sludge  from  the 
settling  tank  upon  a  sludge  bed  not  far  from  the  filter  bed. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engi- 
neers and  has  considered  the  plans  presented,  and  is  of  the  opinion  that 
the  plan  of  applying  the  wastes  to  the  filter  bed  through  pipes  beneath 
the  surface  is  a  practicable  method  of  disposing  of  these  wastes  un- 
objectionably  under  the  existing  circumstances.  The  character  of  the 
soil  of  the  proposed  filter  bed  appears  to  be  coarse  and  porous,  and  if 
this  is  the  case  throughout  the  area  it  is  probable  that  the  size  of  the 
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filter  bed  will  be  suflBcient  for  the  disposal  of  the  wastes  for  some  time 
in  the  future.  The  distributing  pipes  in  such  systems  become  clogged 
after  a  longer  or  shorter  period  of  use  and  must  be  taken  up  and  relaid 
from  time  to  time  in  order  to  maintain  the  filter  in  satisfactory  opera- 
tion. A  longer  period  of  successful  operation  would  probably  be  secured 
by  laying  the  pipes  with  open  joints  surrounded  and  coTered  with 
stones  from  one  to  two  inches  in  diameter,  and  filling  the  trench  above 
them  with  graded  gravel  so  as  to  allow  the  sewage  to  pass  more  freely 
into  the  ground.  It  is  also  advisable  to  lower  the  level  of  the  ditch 
in  the  neighborhood  of  the  filter  bed,  and  thus  make  available  a  greater 
depth  of  filtering  material. 

The  most  serious  danger  of  objectionable  conditions  in  the  operation 
of  the  proposed  works  is  in  the  disposal  of  the  sludge.  If  the  sludge 
is  discharged  upon  the  proposed  sludge  bed  and  allowed  to  remain  there 
to  dry  it  is  likely  to  create  a  very  objectionable  odor  in  the  neighbor- 
hood. In  order  to  avoid  creating  a  nuisance  it  will  be  best  to  mix  the 
sludge  after  it  is  discharged  upon  the  bed  with  loam  or  ashes  or  other 
suitable  material  and  cart  it  away  to  some  place  of  disposal  at  a  suffi- 
cient distance  from  dwelling  houses. 

With  the  modification  suggested  in  the  plans,  the  relaying  of  the 
distribution  pipes  when  necessary  and  care  in  the  disposal  of  the  sludge, 
it  is  probable  that  the  proposed  works  can  be  made  to  purify  the  wastes 
from  the  laundry  so  long  as  the  quantity  is  no  greater  than  it  appears 
to  be  at  the  present  time. 

WoBURN  (H.  W.  Clark  Leather  Company). 

Nov.  2,  1911. 
To  the  H.  W,  Clark  Leather  Company^  Wohum,  Mass, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Sept.  26,  1911,  an  application  for  advice  as  to  a  proposed  plan  for  the 
disposal  of  the  drainage  from  your  tannery  in  North  Wobum,  the 
details  of  which  are  described  in  your  application  as  follows:  — 

Drainage  first  passes  into  a  pit,  and  from  there  follows  the  plank  drain 
to  a  series  of  settling  pits,  8x8x4.  These  are  all  on  a  level  so  that  the  water 
after  filling  the  first  pit,  forces  itself  to  the  second  and  so  on,  until  it 
reaches  the  coke  filter. 

The  first  filter  is  covered  vrith  a  spreader  board,  perforated.  The  water 
leaches  down  through  the  coke;  the  outlet  being  at  the  bottom,  and  then 
forces  through  to  the  next  coke  filter,  and  from  there  into  a  bin  filled  with 
small  scrap  iron,  and  then  out  into  the  ditch. 

The  scrap  iron  is  used  for  the  purpose  of  taking  out  any  sulphides  in 
the  water. 
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The  ten  settling  pits  are  so  arranged  that  the  drainage  may  be  turned  into 
any  one,  leaving  the  others  so  that  they  may  be  cleaned  out 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  your  application  and  the  plan  presented 
therewith.  It  appears  that  at  the  time  of  the  examination  the  quantity 
of  waste  discharged  from  the  tannery  amounted  to  about  35,000  gal- 
lons per  day.  An  analysis  made  to  determine  the  general  character 
of  the  waste  at  that  time  shows  that  it  contains  a  large  quantity  of 
organic  matter,  the  quantity  of  albuminoid  ammonia  being  nearly  twice 
as  great  as  is  ordinarily  found  in  domestic  sewage. 

The  plan  submitted  for  the  purification  of  this  waste  provides  for 
a  settling  tank  divided  into  ten*  compartments,  so  arranged  that  any 
one  of  them  can  be  shut  oflf  for  cleaning,  but  the  method  of  removing 
the  sludge  from  the  tank  or  of  its  disposal  is  not  presented.  The  waste 
contains  a  very  large  quantity  of  suspended  matter,  and  in  order  to 
secure  the  best  results  from  sedimentation,  it  will  be  necessary,  in  the 
opinion  of  the  Board,  to  provide  a  larger  tank  capacity  than  proposed. 
It  will  also  be  of  advantage  to  design  the  tanks  in  such  a  way  that 
they  can  readily  be  cleaned,  and  suitable  sludge  beds  should  be  pro- 
vided on  which  the  sludge  from  the  tanks  can  be  discharged  for 
draining  before  it  is  removed  to  a  place  of  disposal. 

The  filter  beds  shown  upon  the  plan  are  wholly  inadequate  for  the 
purification  of  these  wastes  to  such  an  extent  that  it  will  be  proper 
to  discharge  them  into  any  of  the  tributaries  of  the  Aberjona  Eiver. 
Experience  in  the  treatment  of  wastes  of  similar  character  from  other 
tanneries  indicates  that  for  the  satisfactory  purification  of  these  wastes 
it  will  be  necessary  to  provide  suitable  filter  beds  having*  an  area  of  at 
least  three-quarters  of  an  acre.  These  filters  can  probably  best  be  con- 
structed of  sand  and  gravel,  of  which  there  appears  to  be  an  abundance 
in  the  neighborhood  of  the  tannery,  and  a  suitable  location  can  appar- 
ently be  found  without  diflSculty. 

In  view  of  the  circumstances,  the  Board  does  not  advise  the  adoption 
of  the  plan  you  have  presented  but  recommends  that  a  plan  be  prepared 
for  the  disposal  of  the  waste  from  this  tannery  which  will  provide  for 
larger  settling  tanks  and  for  filter  beds  of  a  design  which  has  been  found 
suited  to  the  purification  of  such  wastes.  The  Board  reconmiends  that 
in  the  preparation  of  further  plans  you  secure  the  assistance  of  an 
engineer  of  experience  in  the  design  and  construction  of  works  for  the 
disposal  of  manufacturing  wastes,  and  when  you  have  prepared  further 
plana  the  Board  will  give  you  further  advice  in  this  matter,  if  you  so 
request. 
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Miscellaneous. 

The  following  is  the  substance  of  the  action  of  the  Board  during 
the  year  *  in  reply  to  applications  for  advice  relative  to  miscellaneous 
matters :  — 

Beverly  (see  Salem). 

Brockton  (Hide-ite  Leather  Company). 

May  4,  1911. 
To  the  Hide-ite  Leather  Company,  Brockton,  Mass.,  Mr.  F.  V.  Chanet,  President, 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  waste  from  your  mill,  which  is  npw  being  treated  for  the  removal 
of  organic  matter,  and  advice  as  to  the  character  of  the  waste  after 
treatment,  the  Board  has  caused  the  works  to  be  examined  and  samples 
of  the  waste  before  and  after  treatment  to  be  analyzed. 

It  appears  that  at  the  present  time  the  total  quantity  of  waste  from 
the  mill  is  probably  between  400,000  and  500,000  gallons  per  day  when 
the  plant  is  in  full  operation.  The  results  of  the  analyses  show  that 
the  waste  contains  a  great  quantity  of  finely  ground  matter  in  sus- 
pension, which  is  highly  colored.  This  waste  is  discharged  into  two 
settling  tanks  each  of  132,000  gallons  capacity,  from  which,  after 
sedimentation,  the  supernatant  liquid  is  allowed  to  flow  directly  into 
the  brook.  The  heavier  liquid  accumulating  in  the  bottom  of  the  tanks 
is  returned  for  use  in  the  mill,  flowing  by  gravity  through  pipes  leading 
from  the  bottom  of  the  tanks.  In  time  a  heavy  sludge,  which  does  not 
flow  out  through  these  pipes,  accumulates  in  the  bottom  of  the  tanks 
and  this  material  is  apparently  flushed  about  once  a  month  upon  a  sludge 
bed  constructed  of  layers  of  gravel,  clinker  and  crushed  stone  having 
an  aggregate  depth  of  about  15  inches.  This  bed  is  divided  into  two 
parts,  a  part  of  it  being  used  for  the  filtration  of  water  used  for  washing 
out  the  various  machines  and  tanks  in  the  mill.  The  eifluent  from  this 
filter  or  strainer  fiows  directly  to  the  brook. 

Analyses  of  samples  of  the  waste  liquid  show  that  the  raw  waste 
contains  a  very  large  quantity  of  organic  matter,  the  quantity  of  albumi- 
noid ammonia  amounting  in  the  samples  recently  analyzed  to  1.8  parts 
in  100,000.  The  supernatant  liquid  discharged  into  the  stream  con- 
tained at  the  time  of  the  recent  examination  about  60  per  cent,  of  the 
organic  matter,  as  represented  by  the  albuminoid  ammonia,  that  was 
present  in  the  original  waste. 

The  effluent  from  the  filter  beds  contained  less  organic  matter  than 
the  supernatant  liquor,  the  amount  being  about  30  per  cent,  smaller 
than  was  found  in  the  analyses  of  the  supernatant  liquor. 
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The  analyses  of  the  water  of  Trout  Brook  above  and  below  the  works 
show  that  the  quantity  of  organic  matter,  as  shown  by  the  albuminoid 
ammonia  in  the  stream  on  April  17,  at  the  time  when  the  flow  was  quite 
large,  was  several  times  greater  below  the  works  than  above  it,  indi- 
cating that  the  wastes  still  pollute  the  brook  to  a  very  serious  extent. 
In  order  to  prevent  objectionable  conditions  in  the  stream  below  the 
point  of  discharge  of  this  waste,  it  will  be  necessary,  in  the  opinion  of 
the  Board,  to  purify  the  waste  to  a  greater  extent  than  is  accomplished 
by  the  present  works,  and  the  Board  recommends  that  the  matter  of 
providing  further  purification  for  these  wastes  be  given  immediate  at- 
tention. The  Board  will,  if  you  so  request,  advise  you  as  to  any  plan 
that  you  may  wish  to  present  for  the  further  purification  of  these 
wastes. 

Oct.  6,  1911. 
To  the  Hide-ite  Leather  Company,  BrocTcton,  Mass, 

Qentlemen:  —  Becent  examinations  of  the  wastes  discharged  from 
your  works  into  Trout  Brook  in  Brockton  show  that  they  still  contain 
an  excessive  amount  of  organic  matter,  which  contributes  seriously  to 
the  pollution  of  this  stream  and  of  the  Matfield  Biver  below,  causing 
complaint  from  residents  in  the  neighborhood  of  these  streams. 

Unless  more  efficient  means  are  provided  without  unnecessary  delay 
to  prevent  pollution  of  the  Matfield  Biver  and  its  tributaries  by  wastes 
from  3'our  works,  it  will  become  the  duty  of  the  Board  to  report  the 
matter  to  the  Attorney-General  for  such  action  as  may  be  practicable 
under  existing  laws,  in  order  to  secure  the  abatement  of  this  nuisance. 

Brockton  (Brockton  Gas  Light  Company), 

Oct.  5,  1911. 
To  the  Brockton  Gob  Light  Company,  Brockton,  Mass. 

Gentlemen:  —  Becent  examinations  of  the  wastes  discharged  from 
your  works  into  the  Vinegar  Swamp  Drain,  so  called,  which  has  an 
outlet  into  the  Salisbury  Plain  Biver  in  Brockton,  show  that  they  still 
contain  an  excessive  amount  of  organic  matter,  which  contributes  seri- 
ously to  the  pollution  of  this  stream  and  of  the  Matfield  Biver  below, 
causing  complaint  from  residents  in  the  neighborhood  of  these  streams. 

Unless  more  efficient  means  are  provided  without  unnecessary  delay 
to  prevent  pollution  of  the  Matfield  Biver  and  its  tributaries  by  wastes 
from  your  works,  it  will  become  the  duty  of  the  Board  to  report  the 
matter  to  the  Attorney-General  for  such  action  as  may  be  practicable 
under  existing  laws,  in  order  to  secure  the  abatement  of  this  nuisance. 


194  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

Brockton  (Empire  Laundry  Company). 

To  the  Empire  Laundry  Company,  Brockton,  Mass,  ^*     ' 

Gentlemen  :  — Eecent  examinations  of  the  wastes  discharged  from 
your  works  into  Salisbury  Brook  in  Brockton  show  that  they  still  con- 
tain an  excessive  amount  of  organic  matter^  which  contributes  seriously 
to  the  pollution  of  this  stream  and  of  the  Matfield  River  below,  causing 
complaint  from  residents  in  the  neighborhood  of  these  streams. 

Unless  more  efficient  means  are  provided  without  unnecessary  delay 
to  prevent  pollution  of  the  Matfield  River  and  its  tributaries  by  wastes 
from  your  works,  it  will  become  the  duty  of  the  Board  to  report  the 
matter  to  the  Attorney-General  for  such  action  as  may  be  practicable 
under  existing  laws,  in  order  to  secure  the  abatement  of  this  nuisance. 

Canton  (Springdale  Finishing  Company). 

To  the  Spnngdale  Finishing  Company,  Canton,  Mass,  ^^'  ^'  ^^^^' 

Gentlemen:  —  The  State  Board  of  Health  has  received  from  you 
through  your  engineer,  Mr.  William  S.  Johnson  of  Boston,  the  fol- 
lowing communication  requesting  its  advice  as  to  what  portions  of  the 
wastes  discharged  from  the  operations  carried  on  in  your  factory  require 
purification  and  as  to  those  which  may  reasonably  be  permitted  to  flow 
into  the  stream  untreated:  — 

At  the  request  of  the  Springdale  Finishing  Company  I  am  sending  here- 
with plans  of  works  for  the  purification  of  the  objectionable  wastes  from  the 
factory  for  your  advice. 

When  these  plans  were  prepared,  it  was  proposed  to  pmnp  the  wastes 
from  the  lower  mill  to  the  settling  tanks  and  to  collect  the  wastes  from  the 
other  mills  by  gravity.  It  is  probable  that  we  shall  change  the  plans, 
lowering  the  settling  tanks  sufficiently  to  permit  the  discharge  of  wastes  from 
the  lower  mill,  as  well  as  the  wastes  from  the  upper  mills,  into  the  tanks 
by  gravity.  This  will  make  the  settling  tanks  somewhat  shallower,  and  may 
require  the  lowering  of  the  grade  of  the  filter  beds  somewhat. 

We  do  not  wish  to  collect  any  wastes  for  treatment  which  do  not  require 
purification.  You  have  had  many  samples  of  wastes  collected  from  the  differ- 
ent processes,  and  are  familiar  with  their  character.  We  should  like,  there- 
fore, before  doing  any  work  in  the  buildings  to  obtain  your  advice  as  to  what 
wastes  must  be  purified  and  what  may  reasonably  be  permitted  to  go  into 
the  stream  untreated. 

The  Board  has  considered  your  application  and  the  plans  submitted 
therewith  and  has  caused  further  samples  of  the  wastes  from  the  works 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  195 

of  the  Springdale  Finishing  Company  to  be  analyzed.  The  results  of 
these  and  previons  Examinations  show  that  there  has  been  considerable 
change  from  time  to  time  in  the  character  of  the  wastes  discharged  from 
the  various  processes  carried  on  in  this  factory,  and  at  the  present  time 
it  appears  that  experiments  are  being  made  with  various  materials  with 
a  view  to  their  use  in  these  processes,  which  may  result  in  further 
changes  in  the  amount  and  character  of  the  wastes.  At  the  time  the 
recent  examination  was  made  14  samples  of  waste  water  were  collected 
from  the  different  processes  or  from  different  stages  in  these  processes, 
and  from  the  results  of  the  analyses  of  these  samples  it  appears  that  it 
will  probably  be  practicable,  if  the  wastes  contain  no  greater  quantities 
of  organic  matter  than  were  indicated  at  the  time  of  the  recent  ex- 
amination, and  if  their  quantities  remain  approximately  the  same,  to 
discharge  into  the  stream  the  waste  wash  water  after  soaping,  amounting 
to  about  1,000  gallons  per  day,  the  waste  wash  water  discharged  from 
the  silicate  machine^  amounting  to  about  5,000  gallons  per  day  and  the 
scouring  machine  waste  after  acid  treatment,  amounting  to  about  31,000 
gallons  per  day.  It  is  probable  that  most  of  the  waste  wash  water 
after  dyeing  can  also  be  allowed  to  flow  into  the  stream  without  treat- 
ment, but  it  will  be  essential  that  the  highly  colored  portions  of  this 
waste  dye  wash,  which  probably  contains  a  large  quantity  of  organic 
matter,  be  included  with  the  waste  to  be  purified. 

The  Board  during  the  year  1909  made  experiments  upon  the  puri- 
fication of  the  various  wastes  discharged  from  this  mill  at  that  time, 
the  results  of  which  indicated  that  when  the  wastes,  after  thorough 
sedimentation,  were  applied  to  a  sand  filter  at  a  rate  of  50,000  gallons 
per  acre  daily,  the  efiluent  was  satisfactorily  purified.  There  have  been 
changes  in  the  processes  carried  on  in  the  works  since  that  time,  and  it 
is  understood  that  further  changes  are  in  contemplation,  and  you  also 
propose  changes  in  the  plans  as  presented.  Under  the  circumstances 
the  Board  cannot  advise  you  definitely  at  the  present  time  as  to  the 
plans  presented  for  the  purification  of  this  waste. 

Judging  from  the  results  of  the  experiments,  as  stated  above,  it  is 
probable  that,  making  due  allowance  for  the  quantity  of  waste  waters 
which  may  reasonably  be  discharged  into  the  stream  without  treatment, 
it  will  still  be  necessary,  in  order  to  purify  the  wastes  at  present  dis- 
charged from  the  factory,  if  they  remain  about  the  same  in  quantity  and 
character  as  at  present,  to  provide  a  larger  area  of  filter  beds  than  is 
shown  on  the  plan;  and  the  Board  recommends  that  at  least  two  acres 
of  filter  beds  be  constructed  in  the  beginning,  and  that  the  plans  be  so 
designed  that  the  area  can  be  increased  if  necessary  without  material 
changes. 
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It  is  also  important  that  a  settling  tank  of  large  capacity  be  provided, 
as  proposed  in  the  plan  presented  for  the  treatment  of  the  wastes  be- 
fore filtration,  since  the  experiments  have  shown  that  a  considerable 
quantity  of  organic  matter  can  be  removed  by  sedimentation,  thus  prob- 
ably increasing  the  amount  that  can  be  treated  upon  the  filters.  Sludge 
beds  should  also  be  provided  to  receive  the  sediment  discharged  from 
the  settling  tank. 

COHASSET   AND   HuLL.  ^^    -    -rt-, 

Oct.  5,  1911. 

To  Messrs.  Irving  F.  Sylvxsteb,  Secretary,  Board  of  Health  of  the  Town  of 
Cohasset,  and  F&ancis  H.  Cleviblt,  Secretary,  Board  of  Health  of  the  Town 
of  Hull, 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  com- 
munication relative  to  the  condition  of  Straits  Pond  in  the  towns  of 
Cohasset  and  Hull,  and  has  again  caused  an  examination  of  the  pond 
to  be  made,  to  determine  what  changes,  if  any,  have  taken  place  in  its 
condition  since  the  previous  investigations  by  this  department. 

The  results  of  the  recent  examination  do  not  show  that  any  very 
material  change  has  taken  place  in  the  condition  of  this  pond,  as  com- 
pared with  its  condition  in  1906  or  in  1900,  when  a  very  thorough 
investigation  was  made  relative  to  a  proposed  plan  of  improving  the 
condition  of  the  pond. 

Straits  Pond  has  been  a  source  of  complaint  for  more  than  thiriy 
years.  The  pond  is  shallow,  with  a  muddy  bottom,  from  which  weeds 
and  water  plants  grow  nearly  or  quite  to  the  surface  of  the  water,  in 
the  summer  season,  over  much  of  the  area  of  the  pond,  and  these 
organisms  enmesh  considerable  floating  matter,  which  inevitably  finds 
its  way  into  the  pond  in  the  midst  of  a  large  population.  The  decay 
of  the  plants  and  organic  matters  causes  objectionable  odors,  especially 
in  the  latter  part  of  the  summer,  which  are  apparently  more  serious  in 
some  years  than  in  others. 

There  does  not  appear  to  be  any  practicable  plan,  in  the  opinion  of 
the  Board,  of  treating  this  pond  or  its  waters  in  such  a  way  as  to 
prevent  the  objectionable  conditions  complained  of  unless  at  large  ex- 
pense. The  most  effective  plan  of  treating  the  waters  of  this  pond, 
and  the  only  one  by  which  it  appears  probable  that  a  satisfactory  im- 
provement in  the  condition  of  the  pond  can  be  effected,  is  the  plan 
suggested  in  the  reply  of  the  Board  to  certain  citizens  of  Hull  and 
Cohasset,  dated  Xov,  1,  1900,  as  follows:  — 

To  effect  a  further  improvement  in  the  character  of  this  pond  will  re- 
quire the  removal  from  its  entire  hottom  of  the  mud  and  organic  matter 
which  now  give   rise  to  the  growth  of  water  plants  and  organisms.     It 
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may  be  praeticable  in  the  deeper  parts  of  the  pond  where  the  removal  of 
the  mnd  would  be  more  ezpensiye;  to  prevent  its  causing  trouble  by  cover- 
ing it  with  a  layer  of  sand  or  gravel.  If  clean  salt  water  were  then  in- 
troduced as  proposed  a  satisfactory  improvement  in  the  condition  of  the 
pond  would  be  effected.  On  account  of  the  large  area  of  the  bottom  of  the 
pond  requiring  treatment,  the  cost  of  suitable  improvement  will  be  large. 

A  full  copy  of  that  reply  is  appended  hereto. 

It  is  desirable  that  the  depth  of  the  pond  be  increased  as  much  as 
practicable,  and  the  mud  and  organic  matter  removed  from  the  bottom 
can  be  deposited  in  the  shallow  places  about  the  shores  of  the  pond 
where,  if  covered  with  gravel  and  faced  if  necessary  where  exposed  to 
the  waves  with  larger  stones,  it  will  be  unobjectionable;  but  before 
deciding  upon  a  plan  for  improving  the  condition  of  this  pond  it  is 
important  that  surveys  be  made  and  plans  prepared  to  serve  as  a  basis 
for  estimating  the  probable  cost  of  the  work. 

East  Bridgewater. 
,  Oct.  5,   1911. 

To  the  Board  of  Health,  East  Bridgewater,  Mass, 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  fur- 
ther complaint  regarding*  the  nuisance  in  the  Matfield  River  in  East 
Bridgewater  and  has  made  a  further  examination  of  this  stream  and 
its  tributaries,  including  the  sources  of  pollution  found  to  exist  thereon. 

One  of  the  chief  pollutions  of  the  stream,  caused  by  the  overflow  of 
considerable  quantities  of  sewage  from  the  reservoirs  of  the  Brockton 
sewerage  system,  was  discontinued  at  the  end  of  July.  Pollution  is 
still  caused  by  the  discharge  of  foul  wastes  into  the  stream  from  certain 
establishments  on  its  banks  or  near  its  tributaries,  and  these  establish- 
ments have  been  notified  to  discontinue  the  further  discharge  of  pollut- 
ing matters  into  the  stream. 

While  a  large  reduction  in  the  quantity  of  foul  matter  discharged 
into  the  rivetr  has  already  been  effected,  it  will  probably  be  some  time 
before  a  material  improvement  will  be  noted  in  the  condition  of  the 
river.  If,  after  a  reasonable  time,  the  river  continues  to  be  objectionable, 
the  Board  will  upon  application  take  such  further  action  as  appears  to 
be  in  its  power. 

In  the  course  of  these  investigations  it  has  been  found  that  the 
sewage  of  the  Carver  Cotton  Qin  Company  is  discharged  directly  into 
a  tributary  of  the  Matfield  Eiver  within  the  limits  of  East  Bridgewater 
and  not  far  from  the  main  stream.  This  pollution  undoubtedly  con- 
tributes to  the  objectionable  condition  of  the  Matfield  Eiver. 
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The  pollution  of  the  Matfield  Biver  or  its  tributaries  within  the  limits 
of  East  Bridgewater^  tending  to  increase  the  nuisance  therein^  can 
probably  be  prevented  by  action  by  your  department. 

East  Bridgewateb  (Caever  Cotton  Gin  Company). 

Oct.  6,  1911. 
To  the  Carver  Cotton  Gin  Company,  East  Bridgetoater,  Mass, 

Gentlemen:  —  Complaint  has  been  made  of  the  condition  of  the 
Matfield  Biver  and  its  tributaries,  and  an  investigation  by  this  Board 
shows  that  the  stream  is  badly  polluted  and  in  an  objectionable  con- 
dition throughout  much  of  its  course  in  East  Bridgewater.  In  the  course 
of  this  examination  it  has  been  found  that  the  sewage  from  your  works 
is  discharged  directly  into  a  tributary  of  the  Matfield  River^  not  far 
from  the  main  stream,  and  contributes  to  the  objectionable  condition 
of  this  river. 

The  Board  recommends  that  the  discharge  of  sewage  from  your  works 
into  the  neighboring  stream  be  discontinued  and  provision  made  for 
its  proper  disposal  elsewhere. 

PiTCHBUEQ  (Stab  Worsted  Company). 

Aug.  3,  1911. 
To  the  Star  Worsted  Company,  FiteKburg,  Mass.,  Mr.  C.  B.  Smpth,  Treasurer, 

Gentlemen:  —  In  reply  to  your  communication  received  July  16, 
1911,  requesting  advice  as  to  the  disposal  of  the  manufacturing  waste 
from  your  works,  now  discharged  into  the  north  branch  of  the  Nashua 
Biver,  the  Board  has  caused  the  locality  to  be  examined  and  samples 
of  the  wastes  discharged  into  the  river  at  the  present  time  to  be  analyzed. 

The  results  of  the  examination  show  that  the  chief  waste  from  your 
works  which  now  pollutes  the  north  branch  of  the  Nashua  River  is  the 
effluent  from  the  process  of  scouring  yearly  about  2,600,000  pounds  of 
wool  in  the  grease.  The  quantity  of  wool-scouring  effluent  is  apparently 
from  4,000  to  8,000  gallons  per  day,  but  the  quantity  of  organic  matter 
contained  in  this  waste  is  more  than  twenty-five  times  as  great  as  that 
found  in  ordinary  sewage.  There  is  no  question  that  this  waste  forms 
a  very  serious  pollution  of  the  river  at  the  present  time  and  should  be 
removed  from  the  river  as  soon  as  practicable. 

The  best  plan  of  disposing  of  this  waste  will  probably  be  to  discharge 
it  into  the  city  sewers,  but  the  authorities  in  charge  of  the  sewers  will 
no  doubt  in  future  limit  the  admission  of  manufacturing  wastes  to  the 
sewers  to  the  extent  at  least  of  requiring  that  when  necessary  such 
wastes  shall  first  be  treated  for  the  removal  of  matters  which  may  have 
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a  tendency  to  interfere  with  the  operation  of  the  sewers  or  of  the  sewage- 
disposal  works^  and  it  is  unlikely  that  the  wool-scouring  wastes  from 
your  mill  would  be  admitted  to  the  sewers  unless  they  should  first  be 
passed  through  suitable  settling  tanks  for  the  removal  of  sand  and 
heavy  mattei-s  which  might  interfere  with  the  flow  in  the  sewers,  and 
subsequently  be  treated  for  the  removal  of  fats  which  would  interfere 
with  the  operation  of  the  filter  beds. 

The  quantity  of  the  wool-scouring  waste  discharged  at  this  mUl  is 
much  smaller  than  at  other  mills  in  the  State  where  such  wastes  are 
treated  for  the  removal  of  fats  and  other  matters^  and  it  is  probable 
that  a  process  could  be  installed  at  your  factory  for  treating  these  wastes 
to  Buch  an  extent  that  they  will  be  admissible  to  the  sewers  at  a  reason- 
able cost.  The  extent  of  the  works  necessary  for  this  treatment  and 
their  probable  cost  can  be  ascertained  very  closely  beforehand  by  an 
engineer  familiar  with  the  construction  and  operation  of  such  works. 

It  is  of  course  possible  to  purify  the  wastes,  if  you  prefer,  to  such  an 
extent  that  they  can  be  allowed  to  discharge  directly  into  the  river. 
Considering  the  circumstances,  the  Board  recommends  that  you  secure 
the  advice  of  an  engineer  of  experience  in  the  treatment  of  such  wastes, 
to  prepare  a  plan  for  treating  these  wastes  to  such  an  extent  that  they 
will  be  admissible  to  the  sewers  or  to  the  further  degree  that  may  be 
necessary  for  their  admission  to  the  river.  When  you  have  prepared  a 
plan  for  the  further  treatment  of  the  wastes,  the  Board  will,  if  you  so 
request,  give  you  further  advice  in  this  matter. 

Hull  (see  Cohasset). 


Leicester. 


Sept.  7,  1911. 


To  the  Board  of  Health,  Leicester,  Mass. 

Gentle^ien:  —  Complaint  having  been  made  to  this  Board  of  a 
nuisance  in  the  stream  known  as  Kettle  Brook  in  Worcester,  believed 
to  be  due  to  the  pollution  of  the  stream  by  woolen  mills  in  Worcester 
and  Leicester,  the  Board  has  caused  the  locality  to  be  examined  and 
finds  that  the  chief  cause  of  the  objectionable  conditions  complained  of 
is  the  discharge  of  sewage  and  manufacturing  wastes  into  the  stream 
from  certain  mills  in  the  town  of  Leicester  and  the  city  of  Worcester. 
The  Board  has  recommended  to  these  mills  that  provision  be  made  for 
purifying  these  wastes  in  order  to  prevent  the  continued  objectionable 
pollution  of  this  stream.  Copies  of  the  recommendations  of  the  Board 
to  the  various  mills  are  enclosed  herewith  for  your  information. 
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Leicester  (Valley  Woolen  Mill). 

Sept.  7,  1911. 
To  the  Valley  Woolen  MUl,  Mr.  Channing  Smith,  Proprietor,  Leicester,  Mass. 

Gentlemen  :  —  Complaint  has  been  made  to  this  Board  of  a  nuisance 
in  Kettle  Brook,  also  known  as  the  Cherry  Valley  River,  at  points  in 
the  town  of  Leicester  and  city  of  Worcester,  and  careful  examinations 
made  by  the  Board,  recently,  show  that  the  stream  is  very  badly  pol- 
luted from  the  Bottomly  Mill  throughout  the  remainder  of  the  course 
of  the  brook  in  Leicester  and  for  a  long  distance  within  the  territory 
of  the  city  of  Worcester, 

One  of  the  causes  of  the  offensive  condition  of  the  brook  within  the 
limits  indicated  is  the  waste  discharged  from  the  manufacturing  proc- 
esses carried  on  in  the  Valley  Woolen  Mill  and  the  sewage  of  the  oper- 
atives, all  of  which  is  discharged  untreated  into  the  stream.  It  is 
essential  for  the  prevention  of  further  nuisance  in  the  valley  of  Kettle 
Brook  below  this  mill  and  the  protection  of  the  public  health  that  the 
pollution  of  the  stream  by  sewage  and  manufacturing  wastes  from  your 
mill  shall  be  discontinued.  The  Board  recommends  that  you  provide 
without  delay  the  necessary  works  for  removing  from  the  stream  the 
sewage  and  manufacturing  waste  from  your  factory  and  for  their  treat- 
ment or  purification  in  such  a  way  that  they  will  not  cause  further 
objectionable  pollution  of  the  river.  It  is  possible  that  a  portion  of  the 
water  used  in  rinsing  the  cloth  can  continue  to  be  discharged  into  the 
stream,  for  a  time  at  least,  without  objection. 

It  is  important  in  planning  for  the  treatment  of  these  wastes  to 
secure  the  assistance  of  an  engineer  of  experience  in  such  matters,  and 
the  engineer  of  the  Board  will  supply  your  expert  with  such  informa- 
tion as  has  been  collected  by  the  Board  relative  to  the  quantity  and 
character  of  the  manufacturing  wastes  from  your  mill  and  such  infor- 
mation as  is  available  relative  to  the  methods  by  which  they  can  be 
purified.  When  you  have  prepared  a  plan  for  the  disposal  of  the  sewage 
and  the  treatment  of  the  wastes  from  your  mill,  the  Board  will  advise 
you  concerning  it,  if  you  so  request. 

.  Similar  communications  were  sent,  under  same  date,  to  the  George 
W.  Olney  Woolen  Company  and  the  Chapel  ilills  Manufacturing  Com- 
pany. 
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Lynn. 

To  the  Board  of  Health  of  the  City  of  Lynn.  ^^^'  ^'  ■^®^^' 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
July  26,  1911,  a  communication  requesting  its  advice  as  to  improving 
the  condition  of  Flax  Pond,  accompanied  by  a  petition  from  numerous 
residents  about  the  pond,  alleging  the  existence  of  very  objectionable 
conditions  in  its  neighborhood,  and  in  response  to  this  petition  the 
Board  has  caused  the  locality  to  be  examined  and  samples  of  the  water 
of  the  pond  and  of  the  stream  which  feeds  it,  including  also  Wyoma 
Lake  its  principal  afSuent,  to  be  analyzed. 

The  results  of  the  examination  show  that  Flax  Pond  probably  re- 
ceives but  little  pollution  from  the  dwelling  houses  and  other  buildings 
immediately  about  its  shores  and,  so  far  as  can  be  determined  at  the 
present  time,  there  are  no  sewers  or  drains  discharging  polluting  matter 
directly  into  the  pond;  but  Halls  Brook/  the  stream  which  enters  the 
pond  from  Wyoma  Lake,  is  being  very  badly  polluted,  evidently  by 
wastes  discharged  from  the  Illinois  Leather  Company  which  is  situated 
near  the  brook  above  the  pond  and  disposes  of  a  large  quantity  of  waste 
matter  in  the  immediate  neighborhood  of  the  stream.  The  quantity  of 
organic  matter  in  the  water  of  Sluice  Pond  is  about  the  same  as  is 
ordinarily  found  in  ponds  in  this  region  at  this  season  of  the  year,  but 
the  quantity  of  organic  matter  found  in  the  water  entering  Halls  Brook 
below  the  works  of  the  Illinois  Leather  Company  is  greater,  as  indi- 
cated by  the  albuminoid  ammonia,  than  is  ordinarily  found  in  sewage. 
This  organic  matter  is  evidently  derived  from  the  refuse  from  this 
factory  which  is  deposited  not  far  from  the  stream. 

The  work  carried  on  at  the  Illinois  Leather  Company  is  the  washing 
of  hair  received  from  tanneries  in  the  neighborhood  and  its  preparation 
for  use  in  mortar  and  for  other  purposes.  The  liquid  wastes  from  this 
process  amount  ^apparently  to  as  much  as  350,000  gallons  per  day  and 
contain  a  large  quantity  of  lime  in  suspension  mingled  with  dirt  and 
organic  matter,  including  a  small  quantity  of  sewage  from  the  factory. 
These  wastes  at  the  present  time  pass  through  settling  tanks  and  the 
supernatant  liquor  is  discharged  into  the  city  sewer.  The  solid  matter, 
or  sludge,  which  collects  in  the  tanks  is  discharged  from  time  to  time 
upon  a  sludge  bed  and  subsequently  removed  and  deposited  in  the  valley 
of  Halls  Brook  below  the  factory.  'No  provision  appears  to  have  been 
made  for  draining  the  sludge  beds  to  the  sewer,  and  whatever  water 
drains  out  of  the  final  deposits  below  the  factory  finds  its  way  into 
Halls  Brook.  The  sludge  deposits  are  unsightly  in  appearance  and  at 
times  an  objectionable  odor  is  noticeable  in  their  neighborhood. 
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Flax  Pond  at  the  present  time  contains  a  very  large  quantity  of 
organic  matter,  largely  in  the  form  of  organic  growths  which  consist 
for  the  most  part  of  blue-green  Algce.  These  organisms,  which  are 
present  in  this  case  in  such  numbers  as  to  impart  a  disagreeable  odor 
to  the  water,  are  found  quite  commonly  in  the  waters  of  ponds  and 
reservoirs  at  this  season  of  the  year,  and  experience  has  shown  that  they 
grow  much  more  abundantly  in  polluted  than  in  unpolluted  waters. 

In  order  to  prevent  the  pollution  of  Flax  Pond  by  wastes  from  the 
Illinois  Leather  Company  it  will  be  necessary  either  that  the  wet  sludge 
from  the  settling  tanks  be  removed  wholly  from  this  locality  to  some 
suitable  place  of  disposal,  or  that  it  be  thoroughly  dried  upon  properly 
prepared  sludge  beds  drained  to  the  sewer,  and  if  subsequently  deposited 
in  the  neighborhood  of  the  brook  or  Flax  Pond  that  it  be  thoroughly 
covered  with  earth  or  ashes  so  that  no  portion  of  it  can  be  washed  into 
the  brook  or  the  pond.  It  is  also  important  that  the  existing  deposits 
be  thoroughly  covered  so  that  no  further  portion  of  them  can  be  washed 
into  the  pond.  All  sewage  should  be  wholly  separated  from  the  wastes 
of  this  factory  and  discharged  into  the  sewers  through  a  separate  pipe. 

Examinations  of  the  region  about  Flax  Pond  do  not  show  any  other 
serious  sources  of  pollution  with  the  exception  of  the  waste  discharged 
from  the  Illinois  Leather  Company. 

An  examination  of  a  sample  of  ice  found  in  one  of  the  ice-houses  on 
the  shore  of  the  pond  shows  that  while  it  contained  a  slightly  greater 
quantity  of  organic  matter  than  is  found  in  good  ice  this  sample  was 
nearly  free  from  bacteria  and  was  probably  safe  for  domestic  use. 
Considering  the  character  of  the  pond,  however,  and  its  exposure  to 
pollution,  the  only  way  in  which  ice  of  good  quality  which  may  safely 
be  used  for  domestic  purposes  can  with  certainty  be  obtained  from  this 
source  in  future  will  be  by  removing  from  the  ice,  before  using,  all 
snow  ice  including  the  first  inch  of  clear  ice  that  forms  upon  the  pond, 
and  rejecting  all  ice  containing  particles  of  foreign  matter. 

The  Board  recommends  that  the  Illinois  Leather  Company  be  re- 
quired to  provide  for  the  proper  disposal  of  the  sewage  and  all  other 
wastes  from  its  factory  in  such  manner  that  they  will  not  hereafter 
pollute  Flax  Pond  or  any  of  its  tributaries.  The  Board  further  recom- 
mends that  the  deposit  of  sludge  and  other  foul  matters  in  the  neighbor- 
hood of  Halls  Brook  be  covered  with  earth  or  clean  ashes  so  as  to  pre- 
vent odors  therefrom  and  the  danger  of  the  further  washing  of  any  of 
this  material  into  the  pond  or  any  of  its  tributaries,  and  that  all  sewage 
from  the  factory  be  kept  separate  from  the  other  wastes  and  discharged 
into  the  sewers.  If  the  present  objectionable  deposits  of  sludge  about 
the  factory  are  thoroughly  covered  to  prevent  further  pollution  of  the 
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brook  therefrom^  suitable  sludge  beds  proyided  and  the  disposal  of  the 
sludge  properly  carried  out  as  herein  suggested,  it  is  probable  that  the 
further  pollution  of  the  brook  from  this  factory  can  be  prevented. 


Mansfield.  ^^   5^  ^^^^^ 

To  the  Board  of  Health  of  the  Town  of  Mansfield,  Mr.  E.  G.  Shsbman,  Cleric. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Aug.  19,  1911,  a  communication  enclosing  letters  of  complaint  regard- 
ing the  pollution  of  a  canal  or  mill-race  in  the  town  of  Mansfield  by 
wastes  from  a  wet-wash  laundry,  and  you  request  the  Board  either  to 
take  action  to  prevent  further  trouble,  or  to  advise  you  as  to  a  method 
by  which  the  objectionable  conditions  can  be  removed. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  finds  that  the  nuisance  complained  of  is  caused  by  the 
discharge  on  two  days  of  the  week  of  a  total  of  about  50,000  gallons 
of  wash  water  from  a  laundry  into  a  raceway  leading  from  the  laundry 
to  the  stream  which  flows  from  Fulton's  Pond  and  passes  under  West 
Street  to  the  pond  of  Eing^lan  &  Hodges.  It  appears  that  the  wastes 
from  the  laundry  are  discharged  chiefly  on  only  two  days  of  the  week, 
but  that  very  little  other  water  is  discharged  into  this  raceway.  There 
is  a  low  dam  across  the  raceway,  which  forms  a  pool  in  the  rear  of  the 
house  of  the  chief  complainant,  and  organic  matter  from  the  waste, 
collecting  on  the  bottom  and  sides  of  the  stream,  especially  in  the 
pool,  and  putrefying,  creates  a  very  objectionabfe  nuisance  in  hot  weather. 
If  the  dam  should  be  removed  from  the  raceway  and  its  bottom  made 
smooth  down  to  the  junction  with  the  main  stream  near  West  Street, 
or  if  the  wastes  should  be  conveyed  to  the  main  stream  above  Kingman 
&  Hodges  pond  in  a  separate  pipe,  the  nuisance  in  the  immediate  neigh- 
borhood of  the  laundry  and  the  house  of  0.  P.  Cook  could  doubtless  be 
prevented,  but  obj'ectionable  conditions  would  probably  be  created  in 
the  Kingman  ft  Hodges  pond. 

Considering  the  circumstances,  the  best  practicable  plan  of  preventing 
danger  of  serious  nuisance  from  these  wastes  will  be  to  purify  them  as 
well  as  practicable  on  land  in  the  neighborhood  of  the  laundry  until 
a  sewer  has  been  provided,  into  which  they  can  be  discharged  and  re- 
moved from  the  district.  The  land  lying  between  Pulton's  Pond  and  the 
raceway  west  of  the  factory  appears  to  contain  soil  suitable  for  the 
purification,  of  these  wastes  by  intermittent  filtration,  and  by  the  con- 
struction of  suitable  filters  in  this  locality  the  wastes  can  be  purified 
sufficiently  so  that  the  effluent  can  be  discharged  into  the  stream  lead- 
ing from  Fulton's  Pond  .without  causing  objectionable  conditions  below. 
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A  filter  bed  having  an  area  of  one-third  of  an  acre  and  a  depth  of 
filtering  material  of  about  4  feet  will  probably  be  suflScient  to  provide 
adequately  for  the  purification  of  these  wastes  while  the  quantity  is  no 
greater  than  at  present.  A  filter  bed  in  this  locality,  if  kept  in  good 
order,  is  not  likely  to  be  seriously  objectionable,  but  it  wiU  be  best  to 
remove  the  wastes  wholly  from  the  district  as  soon  as  the  construction  of 
sewers  makes  removal  practicable. 

Your  board  possesses  full  power  under  existing  laws  to  abate  this 
nuisance. 

Norton  (Talbot  Wool  Scouring  Company). 

Dbc.  7,  1911. 
To  tJie  Talhot  Wool  Scouring  Company,  Norton,  Mass. 

Gentlemen:  —  A  petition  having  been  presented  to  this  Board, 
alleging  the  serious  pollution  of  the  Three  Mile  River,  —  a  stream 
running  from  the  town  of  Norton  through  territory  of  the  city  of 
Taunton  to  the  Taunton  Eiver,  —  the  Board  has  caused  the  stream 
and  its  tributaries  to  be  examined  and  finds  that  the  waters  of  the 
Three  Mile  Eiver  and  especially  one  of  its  main  tributaries,  known  as 
the  Rumford  River,  in  portions  of  •the  town  of  Norton  are  very  badly 
polluted  and  have  been  the  source  of  a  serious  nuisance  during  much 
of  the  past  year. 

The  chief  cause  of  the  objectionable  conditions  of  which  complaint 
is  made  is  the  discharge  into  the  Rumford  River  in  the  town  of  Norton 
of  wastes  from  the  process  of  scouring  and  treating  wool  at  your 
factory.  These  wastes  have  been  found  upon  examination  to  con- 
tain an  excessive  quantity  of  fats  and  other  organic  matters,  and  their 
effect  upon  the  stream  has  been  such  as  to  make  it  offensive  in  ap- 
pearance and  odor  for  a  distance  of  many  miles  below  your  factory. 

The  Board  recommends  that  you  take  such  measures  as  will  prevent 
the  further  objectionable  pollution  of  the  Three  Mile  River  or  its  tribu- 
tary, the  Rumford  River,  or  any  of  their  tributaries,  by  sewage  waste 
or  refuse  from  your  mill. 

PiTTSFIELD.  j^^   ^^    j^,,^ 

To  the  Love  of  Peace  Society,  Ino,,  Pittsfleld,  Mass,,  Mr,  Albzandee  Coopeb, 

President, 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
June  1,  1911,  an  application  for  the  approval  of  this  Board,  under  the 
provisions  of  chapter  379  of  the  Acts  of  the  year  1908,  of  the  use  of 
a  certain  area  of  land  for  cemetery  purposes  situated  on  Elm  Street  in 
Pittsfield,  opposite  the  Dalton  road.  The  application,  which  is  accom- 
panied by  a  plan  of  the  proposed  area,  is  as  follows:  — 
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The  undersigned,  in  behalf  of  the  Love  of  Peace  Society,  Incorporated, 
respectfully  represents  that  said  society  have  secured  an  option  upon  certain 
lands  located  on  the  easterly  side  of  Pittsfield,  consisting  of  four  acres  of 
land,  which  it  intends  to  use  for  a  burial  ground,  with  your  approval.  The 
undersigned  further  represents  that  no  surface  water  or  ground  drainage 
from  said  lands,  can  enter  any  stream,  pond,  reservoir,  well,  filter  gallery 
or  other  water  used  by  any  city  or  town  or  water  company  as  a  source  of 
public  water  supply,  or  any  tributary  of  a  source  so  used,  or  any  aqueduct 
or  other  works  used  in  connection  therewith,  and  request  your  approval  to 
use  the  said  lands  for  a  burial  ground.  A  plan  of  said  lands  is  herewith 
submitted  for  your  information. 

The  Board  has  caused  the  locality  to  be  examined  and  finds  that  a 
portion  of  this  area  is  within  the  watershed  of  Sacket  Brook  and  the 
remainder  within  that  of  Goodrich  Pond.  Sacket  Brook  below  this 
point  is  one  of  the  sources  of  water  supply  of  the  city  of  Pittsfield  and 
the  ciiy  desires  to  retain  control  of  this  source  of  supply  for  future 
use  in  ease  of  need.  About  half  of  the  area  of  the  proposed  cemetery 
is  within  the  Sacket  Brook  watershed,  and  under  the  circumstances  the 
Board  does  not  believe  it  advisable  that  this  portion  of  the  area  should 
be  used  for  cemetery  purposes.  The  Board  recommends  that  you  con- 
sider the  practicability  of  securing  a  suitable  area  for  a  cemetery  that 
will  be  outside  of  the  watershed  of  any  of  the  sources  of  water  supply 
of  the  city. 

Salem  and  Beverly. 

Sept.  7,  1911. 

To  the  Joint  Board  on  the  Investigation  of  the  Beconstruction  of  the  Sasex 

Bridge, 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  com- 
munication of  Aug.  16,  1911,  relative  to  your  proposed  investigation 
as  to  the  construction  of  a  dam  or  bridge  between  the  cities  of  Salem 
and  Beverly,  under  the  provisions  of  chapter  100  of  the  Resolves  of  1911, 
requesting  the  opinion  of  the  Board  relative  to  the  probable  effect  of 
the  proposed  dam. 

The  Board,  as  you  state,  has  made  many  investigations  as  to  the  con- 
ditions of  North  River,  especially  in  connection  with  the  sewerage  of 
Salem  and  Beverly  and  the  prevention  of  the  pollution  of  that  estuary; 
but  the  Board  has  not  investigated  the  question  of  the  probable  effect 
of  the  dam  at  Essex  Bridge  and  is  not  able  without  an  investigation  to 
give  an  opinion  whether  it  would  be  safe  and  sanitary  under  existing 
conditions  to  construct  a  dam  at  that  point  at  the  present  time,  or 
whether  it  would  be  wise  to  change  the  existing  conditions  so  as  to  render 
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it  safe  and  sanitary  to  build  a  dam,  in  order  still  further  to  improve  the 
conditions. 

The  Board  will  be  pleased  to  furnish  your  joint  board  with  any  in- 
formation that  it  may  have  that  will  aid  you  in  the  investigation.  It 
may  be  the  part  of  sincerity  to  add,  however,  that  the  Board  has  all 
the  work  on  its  hands  that  the  appropriations  made  for  its  use  will 
warrant  its  undertaking  this  year. 

Stoughton. 

July  6,  1911. 

To  the  Board  of  Selectmen  of  the  Town  of  Stoughton,  Mr.  Cobnzuus  Hsalt,  Jr., 

Chairman, 

Gentlemen  :  —  Enclosed  herewith  is  an  order  of  the  State  Board  of 
Health  adopted  July  5,  1906,  under  the  provisions  of  chapter  641  of 
the  Acts  of  the  year  1902,  as  amended  by  chapter  360  of  the  Acta  of 
the  year  1906,  prohibiting  the  entrance  or  discharge  of  sewage  into 
any  part  of  the  Neponset  Biver  or  its  tributaries,  and  the  entrance  or 
discharge  therein  of  every  other  substance  which  may  be  injurious  to 
public  health  or  may  tend  to  create  a  public  nuisance. 

It  appears  that  the  town  of  Stoughton  is  discharging  sewage  into 
the  Neponset  River  or  its  tributaries  in  disregard  of  the  said  order. 

The  town  of  Stoughton  is  hereby  notified  that  the  discharge  of  sewage 
by  it  into  the  Neponset  River  or  its  tributaries  is  prohibited  and  must 
be  discontinued  forthwith. 

Stoughton  (French  &  Ward). 

Nov.  13,  1911. 
To  Messrs.  French  &  Ward,  West  Stoughton,  Mass, 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of 
the  operation  of  the  filter  beds  at  your  works  and  advice  as  to  the 
disposal  of  the  waste,  the  State  Board  of  Health  has  caused  further 
examinations  to  be  made  of  the  quantity  and  character  of  the  wastes 
discharged  from  your  mill  and  of  the  results  of  the  operation  of  the 
filter  beds  now  in  use  for  the  treatment  of  these  wastes. 

At  present  the  filter  beds  have  an  area  of  about  one-half  an  acre. 
They  were  designed  for  the  treatment  of  the  waste  from  the  mill  at  a 
time  when  the  total  quantity  amounted  to  about  60,000  gallons  per  day, 
of  which  30,000  to  40,000  gallons  were  seriously  polluted.  The  recent 
measurements  show  that  the  total  quantity  of  the  waste  discharged 
from  the  mill  amounts  to  about  80,000  gallons  per  day,  of  which  nearly 
50,000  gallons  are  evidently  very  seriously  polluted. 
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An  examination  of  your  filter  beds  shows  that  they  have  become 
badly  clogged,  a  condition  which  is  due  evidently  to  the  fact  that  the 
quantity  of  waste  applied  to  them  is  much  greater  than  filter  beds  of 
this  area  are  capable  of  purifying  efficiently,  and  the  Board  recom- 
mends that  the  area  of  filter  beds  be  enlarged  as  soon  as  practicable. 
If  the  increase  in  the  area  of  the  filter  beds  should  be  made  pro- 
portionate to  the  increase  in  the  quantity  of  wastes  discharged  from  your 
mill,  it  would  require  an  enlargement  of  the  filtration  area  of  about  60 
per  cent,  or  about  one-quarter  of  an  acre;  but  there  will  be  much  ad- 
vantage in  operating  the  filters  if  a  larger  increase  should  be  provided, 
and  provision  would  also  be  made  for  any  further  increase  that  may 
occur  in  the  quantity  of  foul  waste  discharged  from  the  mill. 

The  Board  further  recommends  that  as  soon  as  the  additional  area 
has  been  provided  the  present  filter  beds  be  cleaned  and  put  in  a  condi- 
tion for  satisfactory  operation,  and  that  all  of  the  foul  wastes  from  the 
mill  be  applied  to  them  at  all  times. 

It  is  probable  that  about  one-third,  or  possibly  somewhat  more,  of 
the  water  now  used  in  rinsing  cloth  could  be  discharged  into  the  river 
without  treatment,  but  the  works  must  be  so  arranged  that  none  of  the 
waste  containing  a  considerable  quantity  of  polluting  matter  shall  be 
allowed  to  escape  into  the  stream. 

Taunton. 

Dig.  7,  1911. 
To  Mr.  Albxbt  C.  Grakx,  Taunton,  Mass. 

Dear  Sir  :  —  In  response  to  your  petition,  dated  Aug.  26,  1911,  alleg- 
ing pollution  of  the  Three  Mile  River,  so  called,  running  from  the  town 
of  Norton  through  certain  districts  in  the  city  of  Taunton  to  the 
Taunton  Biver,  by  reason  of  sewage  and  mill  waste  being  emptied  into 
said  stream,  the  Board  has  caused  the  river  and  its  tributaries  and  the 
Fourees  of  pollution  thereon  to  be  examined  and  samples  of  the  waters 
of  the  stream,  collected  at  various  points,  to  be  analyzed. 

The  results  show  that  the  Three  Mile  Eiver  and  its  tributaries  are 
badly  polluted  by  the  discharge  of  wool-scouring  wastes  from  a  mill  in 
Norton  and  to  a  less  extent  by  polluting  matters  discharged  into  the  river 
and  its  tributaries  at  several  other  points  within  its  watershed. 

The  Board,  acting  under  the  provisions  of  chapter  75  of  the  Eevised 
Laws,  has  called  attention  to  the  pollution  of  the  river,  and  recom- 
mended to  the  persons  responsible  for  this  pollution  that  they  desist 
therefrom  and  purify  their  objectionable  wastes  before  discharging 
them  into  the  stream. 
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Wareham  (Onset). 

June  1,  1911. 
To  the  Board  of  Eedtth  of  the  Town  of  Wareham, 

Gentlemen  :  —  Complaint  has  been  made  to  this  Board  that  sewage 
from  certain  cottages  in  the  neighborhood  of  Glen  Cove  in  the  Onset 
district  of  the  town  of  Wareham  is  discharged  upon  flats  and  into  waters 
from  which  shellfish  are  taken  for  food,  and  the  Board  has  caused  the 
locality  to  be  examined  by  one  of  its  engineers  and  by  the  state  inspector 
of  health  of  the  district. 

From  these  examinations  it  appears  that  cottages  supported  largely 
on  piles  have  been  constructed  at  the  edge  of  East  Eiver,  extending  over 
the  beach,  and  that  sewage  from  these  buildings  is  discharged  into 
boxes  on  the  beach  which  are  covered  with  the  water  of  the  cove  at  high 
tide.  These  boxes  are  loosely  constructed  and  the  sewage  evidently  finds 
its  way  into  the  water  in  the  immediate  neighborhood  of  places  from 
which  shellfish  are  taken  for  food.  In  the  case  of  a  few  of  these  houses 
masonry  cesspools  have  been  constructed,  from  which  the  sewage  can 
be  removed  to  some  suitable  place  of  disposal.  The  further  occupation 
of  these  cottages  or  any  of  them  should  be  prevented  \mless  adequate 
means  is  provided  for  properly  disposing  of  the  sewage,  sink  drainage 
and  all  other  foul  wastes  in  such  a  manner  that  there  will  be  no  further 
danger  of  nuisance  or  the  pollution  of  adjacent  waters  or  flats. 

Your  board  apparently  has  authority  to  prevent  these  objectionable 
conditions  by  action  under  the  provisions  of  chapter  75  of  the  Eevised 
Laws  (see  especially  sections  65  and  67),  and  the  Board  recommends 
that  the  necessary  action  be  taken  with  as  little  delay  as  practicable. 

Watertown. 

May  4,  1911. 

To  the  Proprietors  of  the  Cemetery  of  Mount  Auburn,  Mr.  Prentiss  Cumminos, 

Freeident, 

Gentlemen:  —  The  State  Board  of  Health  received  from  vou  on 
March  31,  1911,  the  following  petition  requesting  the  consent  of  the 
Board,  under  the  provisions  of  chapter  139  of  the  Acts  of  the  year  1911, 
to  the  inclusion  within  the  Cemetery  of  Mount  Auburn  of  certain  lands 
now  owned  by  the  proprietors  of  said  cemetery  and  described  in  the 
petition :  — 

The  undersigned  respectfully  petitions  for  the  consent  of  said  board  to 
include  within  the  Cemetery  of  Mount  Auburn  land  now  owned  by  your 
petitioner  lying  between  Mount  Auburn  Street,  the  Watertown  Branch  of 


No.  34.1  ADVICE  TO  CITIES  AND  TOWNS.  209 

the  Fitchburg  Railroad,  Cottage  Street,  Sawin  Street,  land  now  or  late  of 
Patrick  Doody,  and  by  other  land  of  your  petitioner  included  within  the 
present  cemetery;  the  land  thus  added  being  a  little  more  than  one  acre 
conononly  called  the  Railroad  Lot  and  the  Bird  Lot,  said  Railroad  Lot  being 
land  by  mistake  of  measurement  not  included  within  the  cemetery  originally. 
Said  lots  are  shown  and  are  tinted  purple  on  plan  annexed  hereto  as  part  of 
this  petition. 

The  Board  has  also  received  a  copy  of  the  vote  of  the  board  of 
health  of  the  town  of  Watertown,  assenting  to  the  inclusion  of  the 
lands  in  question  within  the  Cemetery  of  Mount  Auburn  under  the  pro- 
visions of  said  chapter  139. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  tlie  petition  and  plan  presented,  and 
hereby  consents  to  the  inclusion  within  the  Cemetery  of  Mount  Auburn 
of  certain  lands,  having  an  area  of  a  little  over  one  acre,  commonly 
called  the  Railroad  Lot  and  the  Bird  Lot,  and  lying  between  Mount 
Auburn  Street,  the  Watertown  Branch  of  the  Fitchburg  Railroad,  Cot- 
tage Street,  Sawin  Street,  land  now  or  formerly  of  Patrick  Doody  and 
land  of  Cemetery  of  Mount  Auburn,  as  shown  upon  the  plan  annexed  to 
your  petition. 

WOBURN. 

Nov.   2,   1911. 
To  Messrs.  Alvah  S.  Wood  and  Others,  Wobum,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  peti- 
tion received  Oct.  3,  1911,  alleging  an  unhealthy  condition  amounting 
to  a  public  nuisance  near  Monroe  Street  in  Wobum,  and  has  caused 
the  locality  to  be  examined  by  its  engineer. 

The  results  of  the  examination  indicate  that  the  chief  cause  of  com- 
plaint is  an  offensive  odor  arising  from  a  deposit  of  sludge  which  had 
recently  been  discharged  from  settling  tanks  connected  with  the  factory 
of  the  Champion  Tanning  Company.  It  appears  that  the  manufacturing 
wastes  from  this  tannery,  amountino^  at  the  time  of  the  recent  examina- 
tion  to  about  16,000  gallons  per  day,  are  passed  through  settling  tanks 
for  the  purpose  of  removing  suspended  matters  before  being  discharged 
into  the  sewers,  and  that  the  contents  of  these  tanks  are  from  time  to 
time  discjiarged  upon  crude  sludge  beds  near  the  tanks,  where  they  are 
allowed  to  remain  until  sufficiently  dried  and  are  then  removed  to  a  neigh- 
boring dump.  These  sludge  beds  are  objectionable  both  on  account  of 
the  odors  which  arise  from  the  sludge  deposits  and  on  account  of  the 
danger  of  pollution  of  adjacent  waters  by  sludge  or  by  liquid  draining 
therefrom. 
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The  authority  to  deal  with  the  question  of  any  nuisance  that  may  be 
caused  by  these  deposits  rests  with  the  local  board  of  health.  The 
duties  of  the  State  Board  of  Health  in  the  matter  relate  to  the  pre- 
Tention  of  the  pollution  of  the  Aberjona  River  and  its  tributaries,  and 
the  Board  has  notified  the  owners  of  the  tannery  of  the  danger  of  the 
pollution  of  those  waters  by  sludge  or  by  drainage  from  the  sludge  beds, 
under  existing  conditions. 

It  is  very  doubtful,  in  the  opinion  of  the  Board,  whether  deposits 
from  the  settling  tanks  can  be  drained  upon  sludge  beds  in  the  neigh- 
borhood of  the  tanks  without  creating  objectionable  conditions  at  times, 
but  it  is  probable  that,  if  properly  designed  sludge  beds  draining  to  a 
sewer  should  be  constructed  as  far  as  practicable  from  dwelling  hous^ 
in  this  neighborhood,  and  the  sludge  after  draining  should  be  covered 
and  composted  with  loam  or  other  material  and  removed  promptly  to 
some  suitable  place  of  final  disposal,  objectionable  odors  would  not  be 
noticeable  at  dwelling  houses  in  the  neighborhood,  unless  in  warm 
weather,  when  if  necessary  the  contents  of  the  tanks  could  be  removed 
in  suitable  receptacles  to  some  unobjectionable  place  of  disposal. 

WoBURN  (Champion  Tanning  Company). 

Nov.  2,  1911. 
To  the  Champion  Tanning  Company,  Wohiirn,  Mass, 

Gentlemen:  —  Complaint  having  been  made  to  this  Board  of  an 
alleged  nuisance  in  the  neighborhood  of  your  tannery  on  Monroe  Street, 
the  State  Board  of  Health  has  caused  the  locality  to  be  examined  by  its 
engineer  and  finds  that  the  probable  chief  cause  of  the  objectionable 
conditions  complained  of  recently  is  the  method  of  disposal  of  the 
sludge  from  the  settling  tanks  through  which  the  drainage  from  your 
works  is  passed  before  being  discharged  into  the  sewer. 

Prom  examinations  of  the  locality  it  appears  that  the  contents  of 
the  settling  tanks,  which  are  cleaned  out  apparently  about  once  a  month 
at  the  present  time  but  more  frequently  when  the  tannery  is  in  full 
operation,  are  pumped  to  two  sludge  beds,  one  of  which  is  located  north 
of  the  tank  and  close  to  North  Warren  Street  on  ground  which  has 
apparently  been  filled  somewhat  with  municipal  refuse,  while  the  other 
i?  located  east  of  the  tank  in  low  ground  where  the  soil  is  apparently 
fine  and  nearly  impervious.  Under  existing  conditions  the  liquid  con- 
tained in  the  sludge  does  not  drain  away  readily  and  a  considerable 
time  elapses,  —  sometimes  several  weeks,  —  before  the  solid  matter  is 
dried  to  such  a  degree  that  it  can  be  easily  removed  to  a  place  of  final 
disposal. 
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It  is  evident^  in  the  opinion  of  the  Board,  that  these  sludge  beds  are 
not  well  adapted  to  the  purpose  for  which  they  are  used,  and  the  dis- 
posal of  sludge  on  these  beds  is  objectionable  both  on  account  of  the 
offensive  odors  which  arise  from  them  and  on  account  of  the  danger 
of  pollution  of  adjacent  waters  by  the  sludge  or  liquid  draining  there- 
from. In  order  to  prevent  further  danger  of  the  pollution  of  tributaries 
of  the  Aberjona  Eiver  and  violation  of  the  provisions  of  chapter  291 
of  the  Acts  of  the  year  1911,  it  is  important  that  suitable  sludge  beds 
should  be  constructed  which  will  prevent  the  danger  of  pollution  of 
local  waters  either  by  the  escape  of  sludge  or  by  foul  drainage  therefrom. 

It  is  doubtful,  in  the  opinion  of  the  Board,  whether  the  deposits  from 
the  settling  tanks  can  be  treated  upon  sludge  beds  in  the  neighborhood 
of  the  tanks  without  creating  objectionable  conditions,  but  if  properly 
designed  sludge  beds  should  be  constructed,  as  far  as  practicable  from 
dwelling  houses,  and  the  sludge  after  draining  should  be  covered  and 
composted  with  loam  or  other  suitable  material  and  removed  promptly 
to  some  suitable  place  of  final  disposal,  very  little  serious  objection  might 
result  from  the  treatment  of  the  sludge  in  this  locality.  The  sludge 
beds  should  be  constructed  of  porous  material  suitably  underdrained, 
and  the  underdrains  should  discharge  into  the  sewer,  so  that  the  liquid 
contained  in  the  sludge  will  readily  drain  away  without  polluting  local 
waters.  If  in  warm  weatiier  the  use  of  sludge  beds  in  this  locality 
should  become  objectionable,  it  will  be  necessary  to  remove  the  liquid 
sludge  in  suitable  receptacles  to  some  proper  place  of  disposal. 

It  is  probable  that  covering  the  settling  tanks  would  have  a  further 
tendency  to  prevent  objectionable  odors  in  this  locality,  and  by  sur- 
rounding the  sludge  beds  with  a  growth  of  shrubs  and  trees  the  danger 
of  objectionable  odors  therefrom  being  carried  about  the  neighborhood 
will  be  diminished. 

Worcester. 

Sept.  7,  1911. 

To  Mr.  Jamss  C.  Coffey,  Executive  Officer  of  the  Board  of  Hedlih,  Worcester, 

Mass, 

Dbab  Sir:  —  In  response  to  your  communication  of  Aug.  10,  1911, 
relative  to  complaints  of  the  condition  of  Kettle  Brook  in  the  vicinity 
of  Ludlow  and  Main  streets,  requesting  the  assistance  of  this  Board 
in  abating  the  nuisance  there,  the  Board  has  examined  the  locality  and 
finds  that  the  cause  of  the  pollution  of  the  stream  is  chiefly  the  discharge 
of  sewage  and  manufacturing  wastes  from  certain  woolen  mills  in 
Leicester  and  Worcester,  and  has  notified  the  various  mills  from  which 
foul  manufacturing  waste  or  sewage  was  found  to  be  flowing  into  the 
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stream  of  the  residts  of  its  inyestigation^  and  made  recommendations 
as  to  the  prevention  of  future  nuisance.  Copies  of  these  communications 
are  enclosed  herewith  for  your  information. 


Worcester  (G.  E.  Duffy  Manufacturing  Company). 

Sept.   7,   1911. 

To   ihe   O,   E.  Duffy  Manufacturing   Company,   Mr.   G.   £.   Duffy,   President, 

Worcester,  Mass, 

Gentlemen  :  —  Complaint  has  been  made  to  this  Board  of  a  nuisance 
in  Kettle  Brook,  also  known  as  the  Cherry  Valley  Eiver,  at  points  in 
the  town  of  Leicester  and  the  city  of  Worcester,  and  careful  examinations 
made  by  the  Board,  recently,  show  that  the  stream  is  very  badly  pol- 
luted from  the  Bottomly  Mill  throughout  the  remainder  of  the  course 
of  the  brook  in  Leicester  and  for  a  long  distance  within  the  territory 
of  the  city  of  Worcester. 

One  of  the  causes  of  the  oflEensive  condition  of  the  brook  within  the 
limits  indicated  is  the  waste  discharged  from  the  manufacturing  proc- 
esses carried  on  in  your  mill  and  the  sewage  of  the  operatives,  a  portion 
of  which  is  discharged  untreated  into  the  streanf. .  It  is  essential  for  the 
prevention  of  further  nuisance  in  the  valley  of  Kettle  Brook  below  this 
mill  and  the  protection  of  the  public  health  that  the  pollution  of  the 
stream  by  sewage  and  manufacturing  wastes  from  your  mill  shall  be 
discontinued.  The  Board  recommends  that  you  provide  without  delay 
the  necessary  works  for  removing  from  the  stream  the  sewage  and 
manufacturing  waste  from  your  factory  and  for  their  treatment  or 
purification  in  such  a  way  that  they  will  not  cause  further  objectionable 
pollution  of  the  river.  It  is  possible  that  a  portion  of  the  water  used 
in  rinsing  the  cloth  can  continue  to  be  discharged  into  the  stream,  for 
a  time  at  least,  without  objection. 

It  is  important  in  planning  for  the  treatment  of  these  wastes  to  secure 
the  assistance  of  an  engineer  of  experience  in  such  matters,  and  the 
engineer  of  the  Board  will  supply  your  expert  with  such  information 
Rs  has  been  collected  by  the  Board  relative  to  the  quantity  and  character 
of  the  manufacturing  wastes  from  your  mill  and  such  information  as  is 
available  relative  to  the  methods  by  which  they  can  be  purified.  Wh«i 
you  have  prepared  a  plan  for  the  disposal  of  the  sewage  and  the  treat- 
ment of  the  wastes  from  your  mill,  the  Board  will  advise  you  concerning 
it,  if  you  so  request. 

Similar  communications  were  sent  under  same  date  to  the  Darling 
Woolen  Mills  Company  and  Mr.  P.  P.  Pf affman. 


Examination  of  Public  Water  Supplies. 
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Examination  of  Public  Water  Sdpplies. 


The  usual  chemical  analyses  of  the  principal  sources  of  public  water 
supply  in  the  State  have  been  made  during  the  year  and  are  presented  in 
the  two  following  tables,  the  first  of  which  contains  averages  of  analyses 
of  the  surface-water  supplies  and  the  second  the  averages  of  analyses  of 
the  ground-water  supplies. 


Averages  of  Chemical  Analyses  of  Surface-water  Sources  for  the  Year  1911. 
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.0000 

.23 

1.3 

Tap  in  Quinoy, 

.21 

3.90 

.0013 

.0129 

.0010 

.36 

1.0032 

.0000 

.32 

1.5 

Abincton, 

Big  Sandy  Pond.    . 

.08 

3. 98, .0038 

.0155 

.0019 

.72 

.0008 

.0000 

.19 

0.7 

Little  Sandy  Pond, 

.03 

3.61 

0051 

.0124 

.0031 

1.20 

.0007 

.0000 

.17 

0.6 

Adams, 

Dry  Brook,     . 

.17 

7.28 

.0034 

.0078 

.0009 

.13 

.0127 

.0001 

.28 

4.9 

Baasett  Brook, 

.06 

4.22 '.0027 

oa*^ 

.0011 

.13 

.0120 

.0001 

.14 

3.0 

Amethyst    Brook    large 

.67 

3.98 

.0044 

.0172 

.0026 

.18 

.0010 

.0000 

.78 

0.9 

reservoir. 
Amethyst   Brook   small 

.27 

2.65 

1 
.0019 

.0125 

.0023 

.23 

0050 

.0000 

.44 

0.9 

reservoir. 
Lower  Reservoir,    . 

.36 

3.77 

.0045 

.0159 

.0035 

.19 

.0018 

.0000 

.49 

1.0 

AndoTer, 

Raggett's  Pond,      . 

.09 

3.83 

1 
1 

.0019 

1 

.0167 

.0018 

.40 '.0005 

1 1 

.0000 

.29 

1.3 
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Averages  of  Chemical  Analyses  of  Surfaee-^uoater  Sources,  etc.  —  Continued. 


[Parts  in 

100,000.1 

Souroe. 

Color. 

Residue  on  Evapo- 
ration. 

Ammonia. 

• 

.13 

NiTBOOBN 
AS 

1 
1 

-i 

6 
8 

1 

1 

ALBUMINOID. 

1                         1 

CiTT  OR  Town. 

• 

Su»- 
pended. 

1 

• 

1 

2: 

• 

1 

Aahfield. 

Bear  Swamp  Brook, 

.29 

4.78 

.0019 

.0144 

.0022 

.0017 

.0000 

.45 

2.7 

Athol,    . 

Phillipeton  Reservoir.     . 

.45 

3.60 

1 

.0067 

.0391. 

.0157 

.21 

.0030 

.0000 

.67 

0.9 

Buokman  Brook  Reser- 

.29 

3.77 

.0047 

.0218 

.0060 

.17 

.0037 

.0000 

.49 

1.0 

Baire, 

vou. 
Reservoir, 

.22 

4.37 

.0075 

.0340 

.0125 

.20 

.0052 

.0001 

.40 

1.4 

Blandford,     . 

Freeland  Brook.     . 

.06 

3.69 

.0067 

.0043 

.0007 

.16 

.0137 

.0000 

.11 

3.0 

Brockton, 

Silver  Lake.    . 

.08 

3.45 

.0028 

.0174 

.0034 

.68 

.0004 

.0000 

.20 

0.6 

Cambridge,    . 

Upper  Hobbs  Brook  Res- 

.45 

6.97 

.0093 

.0349 

.0071 

.52 

;.0105 

.0002 

.70 

2.8 

ervoir. 
Lower  Hobbs  Brook  Res^ 

.11 

6.07 

.0045 

.0371 

.0051 

.48 

.0011 

.0001 

.34 

2.4 

ervoir. 
Stony  Brook  Reservoir,  . 

•  0O 

6.761.0047 

.0266 

.0045 

.59 

.0065 

.0001 

.57 

2.6 

Fresh  Pond,    . 

.24 

6.80 

.0080 

.0268 

.0066 

.64 

.0121 

.0004 

.43 

2.0 

Cheahire, 

Thunder  Brook, 

.01 

10.40 

.0036 

.0060 

.0012 

.15 

.0040 

.0000 

.12 

7.9 

Kitchen  Brook, 

.00 

7.50 

.0008 

.0030 

.0002 

.10 

.0050 

.0000 

.08 

5.7 

Chester. 

Austin  Brook, 

.05 

2.95 

.0006 

.0048 

.0006 

.16 

.0020 

.0000 

.20 

1.7 

Chioopee, 

Morton  Brook, 

.15 

4.15 

.0002 

.0026 

.0002 

.14 

.0000 

.0000 

.10 

1.1 

Cooley  Brook. 

.52 

5.25 

.0022 

.0093 

.0016 

.15 

.0000 

.0003 

.50 

1.1 

Conoord, 

Nagog  Pond,  . 

.04 

2.61 

.0009 

.0182 

.0067 

.33 

.0007 

.0000 

.15 

0.6 

Dalton, 

Egypt  .Brook  Reservoir, 

.30 

3.65  .0018 

.0103 

.0008 

.10 

.0072 

.0000 

.47 

1.2 

Danvers, 

Middleton  Pond,    . 

.36 

4.95  .0018 

.0184 

.0020 

.49 

'0005 

.0000 

.59 

1.9 

Deerfield. 

Roaring  Brook, 

.18 

7.25, 

.0006 

.0046 

.0004 

.16 

.0020 

1 

.0000 

.15 

4.2 

Fall  River,    . 

North  Watuppa  Lake,    . 

.12 

4.18' 

.0025 

.0174 

.0025 

.71 

l.ooio 

.0000 

.28 

1.1 

Falmouth,     . 

Long  Pond,     . 

.02 

3.41 

.0015 

.0121 

.0017 

1.00 

.0000 

.0000 

.12 

0.3 

Fitohburg,     . 

Meetinghouse  Pond, 

.10 

3.30 

.0026 

.0176 

.0026 

.21 

.0018 

.0000 

.21 

0.9 

Scott  Reservoir, 

.15 

3.50 

.0034 

.0243 

.0076 

.26 

.0038 

.0000 

.34 

0.7 

Waohusett  Lake.     . 

.10 

3.27 

.0058 

.0248 

.0112 

.20 

.0006 

.0000 

.17 

0.9 

Oaidner, 

CrjiBtal  Lake, 

.or 

5.40 

.0027 

.0139 

.0020 

.30 

.0027 

.0000 

.22 

2.3 

Gloucester,    . 

Dike's  Brook  Reservoir, 

.26 

4.34 

.0063 

.0162 

.0035 

1.13 

.0020 

.0000 

.35 

0.5 

Wallace  Reservoir,  . 

.44 

5.28 

.0031 

.0225 

.0049 

1.35 

.0005 

.0000 

.51 

0.5 

Haskell  Brook  Reservoir, 

.68 

4.92 

1 

.0053 

.0166 

.0032 

1.11 

.0012 

.0001 

.47 

0.6 

Great  Barrinstoa, . 

East  Mountain  Reservoir. 

.12 

5.69, 

.0035 

.0132 

.0028 

.14 

.0012 

.0001 

.23 

3.5 

Green  River,  . 

.04 

8.89 

.0013 

.0055 

.0005  i 

1 

.16 

.0158 

.0001 

.10 

7.4 

Greenfield,    . 

Glen  Brook  Upper  Reser- 

.08 

6.30 

.0017 

.0093 

.0019 

.18 

.0025 

.0000 

.15 

3.4 

voir. 
Glen  Brook  Lower  Reser- 

.11 

5.59 

.0018 

.0099 

.0032 

.17 

.0028 

.0001 

.16 

3.2 

voir. 
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Avengn  qf  Chemical  AnaLyaes  of  Swface^waUr  Sources,  etc.  —  Continued. 


[Ftotei]] 

L  100,000.] 

1 

AUXONIA. 

r    "■ 

1 

NiTROOBN 
AS 

•8 

^4 

Souroe. 

• 

Residue  on  Ei 
ration. 

1 

ALBUMINOID. 

■ 

o 

.20 

1 

.M 

• 

1 

z 

1 

9 

i 
1 

Cmr  OB  TowK. 

Sus- 
pended. 

• 

1 

HMiley.         .       . 

Hert'e  Brook  Reeei  nuir, 

.12 

4.50 

.0030 

.0066 

.0022 

.0007 

.0000 

.20 

2.0 

Hatfield. 
HaTirhill.      . 

Runninc  Gutter  Brook 

Reeervoir. 
Johnson's  Pond,     . 

.20 
.14 

4.94 
4.65 

.0020 
.0016 

.0064 
.0170 

.0014 
.0014 

.16 
.46 

.0102 
.0010 

.0000 
.0000 

.29 
.31 

2.0 
2.2 

Ciystia  Lake. 

.17 

4.14 

.0018  .0164 

.0016 

.38 

.0012 

.0000 

.35 

1.6 

Kenosa  Lake, 

.16 

4.72 

.0023 

.0190 

.0021 

.44 

.0008 

.0000 

.41 

2.1 

Lake  SaltonstaU,    . 

.12 

5.32 

.0019 

.0169 

.0021 

.68 

.0006 

.0000 

.29 

2.4 

Lake  Ftontuoket,     . 

.17 

4.24 

.0016 

.0167 

.0020 

.42 

.DOlO 

.0000 

.36 

2.1 

Umvale  Reservoir. 

.46 

5.32 

.0030 

.0234 

.0040 

.40 

.0015 

.0000 

.66 

1.9 

Hincham.      .        . 

Aooord  Pond, 

.10 

4.07 

.0023 

.0106 

.0017 

.76 

.0038 

.0001 

.24 

0.8 

Holden, 

Uusohopauge  Lake. 

.09 

3.16 

.0015 

.0129 

.0016 

.82 

.0010 

.0000 

.17 

l.l 

Bolyoke. 

Whiting  Street  Reservoir, 

.16 

4.79 

.0035 

.0180 

.0028 

.23 

.0005 

.0001 

.25 

2.6 

Fomer  Reeervoir,    . 

.31 

4.13 

.0020 

.0100 

.0015 

.17 

.0023 

.0000 

.42 

1.6 

Wright  and  Ashley  Pond, 

.14 

4.62 

.0031 

.0200 

.0041 

.20 

.0007 

.0001 

.29 

2.4 

High  Service  Reeervoir, 

.16 

4.12 

.0026 

.0286 

.0066 

.20 

.0007 

.0000 

.38 

2.1 

Hudson. 

Gates  Pond,    . 

.09 

3.46 

.0037 

.0109 

.0020 

.27 

.0013 

.0000 

.24 

1.1 

Fosgate  Brook, 

.52 

10.82 

.0061 

.0280 

.0020 

.24 

.0675 

.0003 

.84 

3.9 

Huntincton. 

Coki  Brook  Reservoir,   . 

.19 

2.80 

.0006 

.0072 

.0007 

.14 

.0007 

.0000 

.29 

1.0 

Ipewieht 

Dow's  Brook  Reservoir, 

.19 

5.40 

.0033 

.0191 

.0038 

.78 

.0022 

.0001 

.41 

2.0 

lAwrenoe, 
Lee. 

Menrimadc     River,     fil- 
tered. 

Codding    Brook    Upper 
Reservoir. 

Codding    Brook    Lower 
Reeervoir. 

Basin  Pond  Brook, 

.39 
.24 
.25 
.42 

7.47 
4.05 
4.45 
4.72 

.0088 
.0025 
.0019 
.0020 

.0129 
.0116 
.0107 
.0130 

.0018 
.0013 
.0012 

.54 
.13 
.14 
.13 

.0333 
.0043 
.0040 
.0060 

.0003 
.0000 
.0000 
.0000 

.42 
.37 
.40 
.59 

1.8 
1.6 
2.3 
2.1 

Lenox, 

Reservoir, 

.11 

7.74 

.0031 

.0086 

.0021 

.13 

.0055 

.0000 

.17 

5.8 

Leominetor, 

If  ores  Reservoir,    . 

.25 

3.00 

.0049 

.0249 

.0052 

.25 

.0022 

.0001 

.39 

0.4 

Haynes  Reservoir, 

.29 

3.09 

.0092 

.0404 

.0136 

.23 

.0019 

.0001 

.42 

0.4 

Fell  Brook  Reservoir,     . 

.10 

2.51 

.0021 

.0150 

.0080 

.22 

.0009 

.0000 

.22 

0.6 

Lincoln, 

Sandy  Fbnd,  . 

.02 

5.12 

.0059 

.0154 

.0033 

.87 

.0004 

.0000 

.15 

2.0 

LonguMMlow. 

Oooley  Brook, 

.12 

4.72 

.0015 

.0060 

.0006 

.23 

.0150 

.0004 

.19 

2.8 

Lynn,     . 

Birch  Reservoir,    '. 

.36 

5.57 

.0063 

.0258 

.0036 

.76 

.0022 

.0001 

.56 

2.1 

Breed's  Reeervoir,  . 

.30 

5.39 

.0073 

.0231 

.0042 

.76 

.0019 

.0001 

.53 

1.9 

Walden  Reservoir,  . 

.53 

6.00 

.0064 

.0269 

.0040 

.76 

.0026 

.0001 

.66 

2.4 

Hawkes  Reservoir, 

.96 

8.30 

.0086 

.0425 

.0078 

.93 

.0030 

.0001 

1.17 

3.2 

Saugus  River, 

1.33 

10.15 

.0060 

.0437 

.0042 

1.00 

.0006 

.0001 

1.42 

4.6 
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Averaget  0/  Chenaeci  Anaiyaet  of  Surfae&i/xUar  Soureet,  etc.  —  Continued. 


[Parts  in 

100,000.] 

Souioe. 

■ 

1 

Residue  on  Evapo- 
ration. 

Ammonia. 

b      Chlorine. 

NiTBOOSN 

AS 

i 

E 

Free. 

▲LBXTMINOZD. 

• 

1 

z 

• 

City  or  Town. 

• 

Sus- 
pended. 

■ 

Uancheeter,  . 

Round  P6nd, 

.66 

6.30 

.0052 

.0382 

.0035 

.0006 

.0001 

.73 

1.4 

Gravel  Pond, 

.08 

3.97 

.0021 

.0139 

.0021 

.91 

.0013 

.0000 

.20 

1.0 

Mariborouch, 

Lake  WUliams,       . 

.10 

4.55 

.0030 

.0183 

.0024 

.58 

.0008 

.0001 

.21 

1.7 

Millham    Bzook    Reserw 

"mmgxx'm 

.87 

4.90 

.0066 

.0260 

.0066 

.43 

.0061 

.0001 

.51 

1.6 

Hagmard, 

voir. 
White  Fond,   . 

.09 

3.18 

.0006 

.0095 

.0009 

.30 

.0035 

.0000 

.17 

1.1 

Hilford, 

Charles  River,  filtered.  . 

.22 

8.97 

.0014 

.0060 

- 

.39 

.0077 

.0000 

.31 

1.2 

Lake  Pleasant, 

.10 

3.22 

.0067 

.0088 

.0009 

.18 

.0032 

.0001 

.21 

0.9 

Nantucket,    . 

Wannaoomet  FOnd, 

.12 

6.64 

.0027 

.0189 

.0090 

2.15 

.0001 

.0000 

.17 

1.5 

New  Bedford. 

Little  Quittaoas  Pond,   . 

.25 

3.78 

.0021 

.0181 

.0017 

.61 

0002 

.0000 

.44 

1.0 

Groat  Quittaoas  Pond,  . 

.32 

3.56 

.0028 

.0223 

.0024 

.62 

.0003 

.0000 

.65 

0.6 

North  Adamflt 

Notch  Bzcok  Reservoir, 

.06 

6.88 

.0012 

.0089 

.0020 

.10 

.0008 

.0000 

.17 

5.3 

Broad  Brook, 

.15 

3.55 

.0019 

.0100 

.0024 

.11 

.0112 

.0001 

.27 

2.0 

Northampton, 

Middle  Reeervoir,  . 

.36 

4.50 

.0047 

.0171 

.0032 

.23 

.0020 

.0000 

.51 

1.7 

9 

Mountain  Street  Reser- 

.14 

4.41 

.0030 

.0127 

.0080 

.15 

.0007 

.0000 

.26 

2.0 

voir. 
West  Brook,    . 

.10 

4.47 

.0011 

.0067 

.0007 

.14 

.0057 

.0000 

.19 

2.1 

North  Andover,    . 

Great  P6nd,    . 

.13 

4.11 

.0020 

.0163 

.0023 

.45 

.0017 

.0000 

.23 

1.6 

Northborough, 

Lower  Reservoir,    . 

.66 

4.82 

.0025 

.0287 

.0074 

.31 

.0013 

.0000 

.80 

1.3 

Northbridce, 

Cook  Allen  Reservoir,    . 

.10 

3.03 

.0033 

.0159 

.0042 

.32 

.0012 

.0000 

.32 

0.7 

North  Brookfield, 

Doane  Pond, 

.37 

3.55 

.0072 

.0180 

.0031 

.16 

.0030 

.0002 

.36 

1.1 

North  Pond, 

.50 

4.12 

.0060 

.0320 

.0107 

.19 

.0023 

.0001 

.67 

0.8 

Norwood, 

.09 

6.18 

.0448 

.0175 

.0082 

.77 

.0028 

.0001 

.12 

1.9 

Orange, 

Distributing  Reservoir,  . 

.12 

3.48 

.0019 

.0057 

.0012 

.17 

.0010 

.0001 

.18 

0.0 

Palmer, 

Lower  Reservoir,    . 

.21 

3.36 

.0040 

.0117 

.0020 

.18 

.0020 

.0000 

.21 

0.9 

Peabody, 

Brown's  Pond, 

.12 

4.22 

.0032 

.0173 

.0019 

.90 

.0017 

.0000 

.30 

1.3 

Spring  Pond,  . 

.19 

7.19 

.0090 

.0161 

.0088 

.78 

.0063 

.0002 

.25 

2.9 

Suntaug  Lake, 

.08 

5.02 

.0031 

.0171 

.0025 

.90 

.0003 

.0000 

.19 

2.5 

Pittflfield,      . 

Ashley  Lake,  . 

.18 

5.86 

.0040 

.0144 

.0018 

.16 

.0040 

.0001 

.36 

4.0 

Ashley  Brook, 

.21 

7.15 

.0037 

.0114 

.0015 

.17 

.0064 

.0001 

.86 

5.1 

Hathaway  Brook,  . 

.12 

8.63 

.0013 

.0077 

.0020 

.14 

.0146 

.0000 

.19 

6.7 

MiU  Brook.     . 

.23 

6.49 

.0050 

.0119 

.0030 

.16 

.0044 

.0001 

.28 

3.7 

Sacket  Brook, 

.09 

7.07 

.0037 

.0064 

.0012 

.15 

.0104 

.0000 

.15 

5.5 

Plymouth,     . 

Little  South  Pond, 

.01 

2.89 

.0022 

.0148 

.0023 

.73 

.0007 

.0000 

.12 

0.2 

Great  South  Pond, 

.01 

2.86 

.0020 

.0129 

.0020 

.69 

.0007 

.0000 

.13 

0.2 
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il  Derates  of  Chemical  Analytei  of  Sutface^uxUer  Sources,  elc.  —  Ckmcluded. 


[Parts  in 

100,000.] 

Source. 

• 

i 

li 

AmiONXA. 

• 

1  NiTBOaXN 
1            AS 

i 

1 

1 

ALBUMINOID. 

1 

• 

J 

2: 

Cmr  OB  TowM. 

• 

1 

Sus- 
pended. 

• 

lUndcdph.     . 

Great  Pond.    . 

.42 

5.29 

.0021 

i)213 

.0022 

.81 

.0024 

.0001 

.62 

1.5 

Boekport,      . 

Cape  Pond.     . 

.30 

11.64 

.0027 

.0259 

.0068 

4.61 

.0002 

.0000 

.34 

2.3 

RnawU. 

Black  Brook.  . 

.22 

4.14 

.0018 

.0086 

.0010 

.17 

.0028 

.0001 

.29 

1.5 

Salem,  . 

Wenham  Lake, 

.22 

7.25 

.0080 

.0257 

.0080 

1.05 

.0042 

.0004 

.40 

2.7 

1.16 

8.67 

.0082 

.0407 

.0060 

1.19 

.0076 

.0002 

1.30 

2.4 

Southbridoe, 
South  Hadley.      . 

Hatchet    Brook    Reser- 
voir No.  3. 

Hatohet    Brook    Reser- 
voir No.  4. 

Leaping  WeU  Reservoir, 

.24 
.32 
.10 

3.62 
3.20 
3.04 

.0043 
.0070 
.0140 

.0200 
.0205 
.0218 

.0045 
.0045 
.0080 

.25 
.24 
.20 

.0026 
.0017 
.0018 

.0000 
.0001 
.0000 

.40 
.43 
.16 

1.0 
0.8 
0.9 

Buttery    Brook     Resei^ 

.16 

4.84 

.0074 

.0116 

.0037 

.28 

.0169 

.0002 

.17 

0.9 

Spencer* 

voir. 
Shaw  Pond,    . 

.05 

2.80 

.0007 

.0147 

.0013 

.21 

.0007 

.0000 

.20 

1.0 

Spiincfield,    . 
Stoekbridge. 

Weetfield    Little    River, 

filtered. 
Lake  Averic, 

.18 
.12 

4.24 
6.87 

.0015 
.0075 

.0082 
.0252 

.0061 

.16 
.14 

.0086 
.0015 

.0000 
.0001 

.31 

1.4 
4.6 

Tauaton, 

Assawompsett  Pond, 

.16 

3.92 

.0021 

.0179 

.0020 

.60 

.0005 

.0000 

.36 

0.7 

Elder's  Pond, 

.10 

3.65 

.0021 

.0181 

.0024 

.60 

.0002 

.0000 

.27 

0.7 

Wakefield.      . 

Crystal  Lake, 

.15 

5.27 

.0058 

.0223 

.0061 

.75 

.0027 

.0001 

.26 

2.1 

Wareham  (Onset), 

Jonathan  Pond, 

.02 

2.45 

.0010 

.0071 

.0008 

.70 

.0006 

.0000 

.09 

0.2 

Wayland, 

Snake  Brook  Reservoir,  . 

.7» 

6.07 

.0055 

.0303 

.0045 

.44 

.0047 

.0001 

.99 

1.8 

Weetfield,      . 

Montgomeiy  Reeervoir,  . 

.47 

3.03 

.0070 

.0212 

.0036 

.19 

.0010 

.0000 

.64 

0.5 

Tekoa  Reservoir,    . 

.36 

3.05 

.0020 

.0157 

.0032 

.17 

.0016 

.0000 

.48 

0.6 

• 

Tillotson   Brook   Reser- 

.18 

3.52 

.0021 

.0099 

.0026 

.18 

.0010 

.0000 

.28 

0.7 

West  Springfield,  . 

voir. 
Darby  Brook  Reservoir, 

.27 

6.18 

.0038 

.0171 

.0062 

.31 

.0036 

.0001 

J38 

3.1 

Bear  Hole  Brook,  filtered, 

.14 

7.54 

.0022 

.0053 

- 

.22 

.0077 

.0000 

- 

4.9 

Wesrmottih,    . 

Great  Pond,    . 

.37 

4.31 

.0025 

.0165 

.0018 

.66 

.0007 

.0000 

.46 

1.0 

Williamsburs, 

Reservoir, 

.18 

4.44 

.0016 

.0080 

.0013 

.18 

.0012 

.0000 

.26 

1.7 

Winebester,   . 

North  Reservoir,    . 

.13 

4.24 

.0027 

.0253 

.0051 

.53 

.0002 

.0000 

.27 

1.7 

South  Reservoir,    . 

.09 

3.48 

.0059 

.0158 

.0030 

.47 

.0019 

.0001 

.20 

1.5 

Middle  Reservoir,  . 

.26 

3.90 

.0097 

.0301 

.0069 

.49 

.0023 

.0001 

.36 

1.3 

Woroeste^ 

Bottomly  Reservoir, 

.20 

4.90 

.0103 

.0216 

.0058 

.24 

.0150 

.0001 

.38 

1.9 

N 

Kent  Reservoir, 

.19 

4.26 

1 

.0030 

.0184 

.0039 

.30 

.0080 

.0001 

.36 

1.5 

Leioester  Reservoir, 

.19 

4.31 

.0047 

.0179 

.0027 

.29 

.0042 

.0001 

.38 

1.6 

Mann  Reservoir,     . 

.14 

3.84 

.0050 

.0182 

.0043 

.25 

.0088 

.0000 

.31 

1.6 

Upper  Holden  Reservoir, 

.29 

3.52 

.0064 

.0237 

.0113 

.22 

.0034 

1 

.0000 

.39 

0.8 

Lower  Holden  Reservoir, 

.18 

2.87 

.0052 

.0155 

.0029 

.22 

.0032 

.0000 

1 

.30 

0.7 
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Averages  of  Chemical  Analyses  of  GrovmdrvxAer  Sources  for  the  Year  1911. 


[ParU  in  100.000.] 

Source. 

• 

1 

Residue  on 
Evaporation. 

AmcoKXA. 

• 

.13 

NiTBOOBir 
AB 

i 

CiTT  OB  Town. 

• 

Albu- 
minoid. 

1 

2: 

1 

s 

S5 

• 

• 

i 

Adama,     . 

Tubular  wells,     . 

.04 

13.20 

.0000 

.0008 

.0360 

.0000 

11.1 

.0035 

Ameabury. 

Tubular  wells,     . 

.06 

12.00 

.0004 

.0018 

.61 

.0005 

.0000 

6.1 

.0275 

Attleborough,  . 

Large  well,  .... 

.02 

6.16 

.0006 

.0043 

.55 

.0146 

.0000 

2.1 

.0037 

Avon, 

Wells 

.01 

5.37 

.0005 

.0027 

.56 

.0817 

.0000 

1.6 

.0177 

Ayer, 

Large  well,  .... 

.00 

6.80 

.0001 

.0014 

.98 

.0418 

.0000 

2.4 

.0065 

Tubular  wells,     . 

.01 

4.97 

.0005 

.0010 

.21 

.0025 

.0000 

2.1 

.0228 

Bedford.  . 

Large  well 

.05 

4.27 

.0011 

.0025 

.38 

.0026 

.0000 

1.5 

.0192 

BUlerica.  . 

Tubular  wells,     . 

.13 

6.10 

.0018 

.0039 

.40 

.0012 

.0000 

2.2 

.0460 

Braintree, 

Filter«allery, 

.02 

6.58 

.0025 

.0050 

1.23 

.0530 

.0000 

2.3 

.0058 

Bridcewator,    . 

Wells 

.14 

9.97 

.0005 

.0048  ' 

.65 

.0045 

.0000 

4.1 

.0428 

Brookfield  (East),    . 

Tubular  wells, 

.00 

3.06 

.0004 

.0012  , 

.20 

.0087 

.0000 

0.4 

.0066 

Brookline. 
Canton,    . 

Tubular   wells   and    filter- 
gallery. 
Springdale  well,  . 

.22 

.05 

9.61 
5.02 

.0062 
.0002 

.0065 
.0018 

.76 
.48 

.0218 
.0208 

.0003 
.0000 

4.9 

1.5 

.0546 
.0170 

Well  near  Henry's  Spring,  . 

.03 

4.64 

.0002 

.0019 

.50 

.0276 

.0000 

1.6 

.0072 

Chelmnford  (North), 

Tubular  wells,     . 

.23 

4.50 

.0084 

.0067 

.41 

.0142 

.0002 

1.8 

.1012 

Chioopee  (Fairview), 

Tubular  wells,     . 

.04 

3.99 

.0003 

.0010 

.12 

.0012 

.0000 

0.8 

.0219 

Cohasset, 

Tubular  wells  No.  2,  . 

.00 

15.20 

.0003 

.0029 

2.14 

.1512 

.0000 

6.6 

.0028 

Filter-gallery, 

.40 

13.81 

.1976 

.0145 

1.33 

.0004 

.0002 

6.1 

.0696 

Large  well,  .... 

.41 

7.76 

.0063 

.0130 

1.39 

.0039 

.0001 

2.1 

.0697 

Dedham,  . 

Large  well  and  tubular  wellfl. 

.01 

10.01 

.0015 

.0041 

1.04 

.1336 

.0000 

4.3 

.0089 

Douglas.  . 

Tubular  wells,     . 

.05 

3.87 

.0008 

.0012 

.35 

.0302 

.0001 

l.« 

.0227 

Draout  (Water  sup- 
ply District). 
Draout  (Collins ville), 

Tubular  wells,     . 
Tubular  wells,     . 

.01 
.04 

9.0S 
12.15 

.0002 
.0007 

.0009 
.0029 

.46 
.37 

.0447 
.0250 

.0001 
.0000 

4.6 
5.6 

.0131 
.0066 

Dudley,    . 

Tubular  wells,     . 

.00 

3.59 

.0004 

.0018 

.26 

.0028 

.0000 

1.1 

.0047 

Easthampton. 

Tubular  wells,     . 

.01 

8.37 

.0002 

.0009 

.14 

.0235 

.0000 

3.7 

.0044 

Easton,     . 

Well 

.01 

4.90 

.0003 

.0023 

.62 

.0447 

.0000 

1.6 

.0060 

Edgartown. 

Tubular  wells,     . 

.00 

3.60 

.0004 

.0011 

.93 

.0010 

.0000 

0.4 

.0053 

Fairhaven, 

Tubular  wells,     . 

.45 

7.63 

.0008 

.0096 

1.21 

.0548 

.0000 

2.4 

.0077 

Foxborough,     . 

Tubular  wells.     . 

.00 

4.57 

.0010 

.0009 

.41 

.0383 

.0000 

1.0 

.0033 

Framingham.  . 

Filter«allery, 

.03 

10.57 

.0119 

.0071 

1.24 

.0177 

.0000 

4.9 

.0142 

Franklin, 

Tubular  wells,     . 

.00 

4.16 

.0003 

.0011 

.40 

.0314 

.0000 

1.2 

.0054 

Grafton.   . 

Filter-gallery, 

.05 

10.70 

.0034 

.0086 

1.15 

.1450 

.0001 

4.3 

.0100 

Granville, 

Well 

.12 

6.20 

.0006 

.0027 

.14 

.0122 

.0004 

2.4 

.0265 

Groton,     . 

Large  well 

.00 

5.93 

.0004 

.0017 

.21 

.0017 

.0000 

8.3 

.0050 
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Averaget  of  Chemical  Anaiyses  of  Ground-water  Sources,  etc.  —  Continued. 


[Parts  in  lOO.OOO.I 

Source. 

Color. 

Residue  on 
Evaporation. 

.Ammonia. 

i 
1 

O 
.78 

NiTROOSN 
AB 

1 

CXTT  OB  TOWK, 

1 

Albu- 
minoid. 

1 

1 

a 
2 

Hi 

Hinchamt 

Wells 

.14 

6.05 

.0148 

.0072 

.0080 

.0004 

1.9 

.0105 

Hopkinton, 

Tubular  wells,   .'      . 

.01 

14.40 

.0002 

.0016 

1.84 

.3833 

.0000 

5.8 

.0067 

Hyd«  Park.      . 
Kincvton, 

Tubular  Wells  near  Nepon- 

set  River. 
Tubular  wells  near  Mother 

Brook. 
Tubular  wells,   . 

.19 
.16 
.02 

16.61 

11.04 

3.72 

.0252 
.0010 
.0003 

.0053 
.0080 
.0012 

2.49 

1.20 

.75 

.0685 
.1464 
.0028 

.0002 
.0000 
.0000 

6.5 
4.2 

1.1 

.0801 
.0064 
.0120 

Lflioester, 

Wells 

.06 

6.65 

.0002 

.0042 

.32 

.0687 

.0000 

2.7 

.0077 

Lowell,     . 

Boulevard  wells  (tubular), 

.48 

6.32 

.0431 

.0072 

.39 

.0066 

.0001 

2.6 

.2379 

lianebestar,      . 

Large  well 

.00 

11.47 

.0004 

.0016 

1.98 

.1660 

.0000 

4.0 

.0095 

Mansfield. 

Large  well. 

.00 

4.10 

.0003 

.0013 

.47 

.0443 

.0000 

1.3 

.0038 

Marhlehmd,     . 

Wells  Nos.  1  and  2,    . 

.04 

44.48 

.0004 

.0021 

12.45 

.0152 

.0000 

16.7 

.0182 

WeU  No.  2,  mterod,  . 

.00 

20.64 

.0006 

.0025 

2.03 

.0067 

.0000 

10.1 

.0040 

Mazion,    ... 

Tubular  wells,   . 

.00 

4.30 

.0003 

.0009 

.76 

.0222 

.0000 

1.1 

.0042 

Uanhfield.       . 

WeU 

.00 

40.05 

.0003 

.0011 

13.72 

.1350 

.0000 

8.6 

.0035 

Medfield. 

Spring 

.02 

3.80 

.0000 

.0010 

.37 

.0000 

.0000 

1.3 

.0050 

Memznao.        .        . 

Tubular  wells,    . 

.OK 

6.45 

.0009 

.0014 

.55 

.0290 

.0000 

2.6 

.0295 

Methuen. 

Tubular  wells,   . 

.31 

7.86 

.0026 

.0102 

.42 

.0060 

.0000 

3.2 

.0357 

MiddleboitHigb.       . 

Well 

.33 

5.90 

.0049 

.0060 

.69 

.0367 

.0000 

2.3 

.1598 

Millbory. 

WeU 

.00 

6.00 

.0002 

.0028 

-.41 

.0212 

.0000 

2.6 

.0070 

MiUis. 

Spring 

.00 

9.20 

.0000 

.0006 

.69 

.1300 

.0000 

3.1 

.0060 

Moawn,  . 

Large  well, 

.00 

3.53 

.0004 

.0016 

.17 

.0147 

.0000 

1.2 

.0037 

Natkk,    . 

Large  well. 

.00 

8.94 

.0002 

.0021 

.68 

.0232 

.0000 

4.7 

.0040 

Needham. 

Well  No.  1. 

.00 

6.82 

.0002 

.0021 

.78 

.1200 

.0000 

2.6 

.0027 

WeU  No.  2, 

.00 

6.25 

.0004 

.0019 

.76 

.1075 

.0000 

2.5 

.0035 

Hick's  Spring,    . 

.01 

4.83 

.0004 

.0024 

.57 

.0945 

.0000 

1.7 

.0027 

Nerwburyport, 

Wc^  and  springs, 

.06 

8.03 

.0013 

.0066 

.99 

.0141 

.0000 

3.1 

.0191 

No.  Attlebotouffh,  . 

Tubular  wells  and  filter- 

gaUery. 
Wells,         .... 

.02 
.00 

6.37 
6.57 

.0006 
.0002 

.0031 
.0017 

.48 
.58 

.0233 
.0278 

.0000 
.0000 

2.5 
2.6 

.0043 
.0067 

Oak  Blufla, 

Springs 

.01 

8.89 

.0006 

.0016 

1.01 

.0131 

.0000 

0.7 

.0119 

Oxford, 

Tubular  wells,   . 

.00 

4.48 

.0001 

.0009 

.33 

.0417 

.0000 

1.6 

.0040 

Palmer  (BondariUe), 

Tubular  weUs,   . 

.00 

4.62 

.0003 

.0011 

.16 

.0080 

.0000 

1.7 

.0067 

PeppereU, 

Tubular  weUs,   . 

.00 

3.64 

.0003 

.0013 

.20 

.0006 

.0000 

1.4 

.0037 

Plamyille. 

Tubular  weUs,    . 

.06 

5.42 

.0003 

.0012 

.34 

.0007 

.0000 

2.1 

.0563 

PtovinoaCoiwn, 

Tubular  wells  in  Truro,    . 

.00 

7.29 

.0004 

.0011 

2.69 

.0044 

.0000 

1.5 

.0115 
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Averaget  of  Chemical  Analy»et  of  Growid-uxiter  Sources,  etc.  - 

[Puts  in  100^.) 


Wkltham, 


FUler-nJlsry. 
Fllwred  mer, 
Tubulai  wells. 


Tubului 
Tubului 


WsUi. 
Dig-    Tuboltr  w 
WMt. 
Tubolsrv 

WsU  M  Willuims 
FilMrbui 


, 

4 

M 

18. « 

"o2I7 

0180      3 

K 

.OWl 

OOOI 

3.0 

IMO 

2S 

11 

M 

o'lM 

otie    3 

U 

.oosa 

mi 

0.1 

0237 

ai 

i« 

0301 

0O12      3 

S7 

.22M 

OOOQ 

8.1 

0038 

DO 

00 

.0001 

0012      1 

38 

.2300 

0000 

1.1 

0078 

00 

iT 

.0003 

OOIl 

09 

OOU 

oooo 

00S7 

DO 

77 

OOOi 

0013 

30 

Olio 

0000 

0,1 

OOU 

M 

la 

0008 

OOIO 

9S 

.0013 

0000 

0.0 

0«7 

00 

u 

ODOE 

0010 

G9 

.0700 

0000 

1.8 

0010 

00 

J7 

0003 

001! 

<2 

0383 

0000 

18 

0013 

00 

W 

002t 

0033 

S9 

,0»7 

0000 

3,7 

03ET 

00 

« 

OOOS 

00» 

U| 

.0107 

0000 

I.T 

0030 

DO 

18 

OOOI 

0010 

IB 

.0987 

0000 

i.» 

0037 

oo 

U 

0007 

OOU 

61 

.0011 

0000 

o.» 

OOlt 

00 

U 

0001 

0010 

33 

OOH 

oooo 

1.8 

0001 

DO 

11 

0001 

OOU 

W 

.om 

0000 

1.1 

0013 

00 

SO 

ooia 

OOIT      1 

» 

.uw 

oooo 

S,0 

0031 

01 

113 

0017 

OUM 

20 

.0003 

oooo 

1.1 

0072 

00 

U 

0001 

0007 

IS 

OOM 

oooo 

1,3 

0033 

20 

M 

0013 

0101 

w 

.OW 

oooo 

3.1 

0005 

» 

03 

OOIT 

001« 

It 

.OOU 

oooo 

0.7 

ion 

00 

10 

7i 

OOU 

0041      1 

<« 

.OIM 

oooo 

4.8 

OOIT 

00 

» 

Ifl 

0001 

0010 

34 

,0031 

oooo 

1.0 

0037 
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EXAMINATION  OF  RIVERS. 


All  of  the  larger  rivers  of  the  State  are  polluted  in  a  greater  or  less 
degree  by  the  sewage  of  cities  or  towns  or  by  manufacturing  wastes  from 
factories  and  mills  located  upon  their  banks^  and  to  some  extent  from 
other  causes  incident  to  regions  as  populous  as  are  most  of  the  river 
valleys  of  Massachusetts.  In  some  cases  the  pollution  is  slight  and  de- 
tectable only  by  analysis  unless  in  the  immediate  vicinity  of  the  outlet 
of  a  sewer  or  below  a  factory  or  mill  discharging  wastes  from  manufac- 
turing processes  in  which  the  water  used  is  more  or  less  fouled.  In  other 
cases  the  pollution  caused  by  the  discharge  of  sewage  or  manufacturing, 
waste  at  a  city^  town  or  village  is  so  great  t^at  the  river  has  an  objec- 
tionable appearance  and  a  noticeable  odor  for  a  long  distance;  and  in 
some  cases  the  pollution  is  so  great  as  to  render  the  stream  filthy  and 
offensive  for  many  miles. 

The  year  1911  was  one  of  the  driest  on  record  up  to  the  end  of  the 
summer  season.  Toward  the  end  of  August  the  rainfall  increased^  and 
in  the  latter  part  of  the  year  was  greater  than  the  average.  The  effect 
of  these  conditions  upon  the  condition  of  the  streams  was  to  diminish 
their  flow  during  the  warmer  part  of  the  year,  and  reduce  the  dilution 
of  sewage  and  other  pollutions  to  a  lower  point  even  than  in  the  previous 
year.  In  the  latter  part  of  the  year,  however,  the  higher  rainfall  afforded 
a  greater  dilution  than  in  the  previous  year,  and  the  effect  of  pollution 
was  much  less  noticeable. 

On  nearly  all  of  the  important  streams  of  the  State  stations  were  estab- 
lished many  years  ago  at  which  samples  of  the  water  have  been  collected 
for  chemical  examination  to  determine  the  changes  taking  place  from 
time  to  time  in  the  condition  of  the  water.  The  samples  are  for  the  most 
part  collected  during  the  six  drier  months  of  the  year,  from  June  to 
November  inclusive,  since  in  that  part  of  the  year  the  dilution  of  sewage 
in  polluted  streams  is  least  and  the  effect  of  pollution  most  noticeable. 
In  a  few  cases  samples  are  collected  monthly  throughout  the  year. 
During  the  year  1911  chemical  analyses  were  made  of  samples  of  water 
collected  from  the  following  streams  at  monthly  intervals,  in  some  cases 
during  the  entire  year :  — 
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Assabet. 

Blackstone. 

Charles. 

Chieopee. 

Concord. 

Connecticat. 

Deerfield. 

French. 

Qreen. 

Hoosick. 

Honsatonic. 

Merrimack. 

Mill  (Northampton). 


Miller's. 

Nashua. 

Nemasket. 

Neponset. 

Quaboag. 

Quinebaug. 

Salisbury  Plain. 

Shawsheen. 

Sudbury. 

Taunton. 

Ten  Mile. 

Ware. 

Westfield. 


Blackstone  Biver. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911 
will  be  found  on  page  28. 


BLACKSTONS  BnTER. 

CHBBacAL  Examination  of  Water  from  Blackstone  River.  —  Averages 
FOR  Six  Months,  from  Jxtne  to  November,  inclusive. 

Blackstone  Rwer,  hebw  Cherry  Valley, 


(Parte  in  100.000.] 

6 

RssiDua  ON 
Evaporation. 

AlCMONIA. 

1 

Nitbogbn 

AB 

m 

1 
1 

1 

ALBUMINOID. 

YlAB. 

• 

1 

J* 

• 

1 

1 

1 

OQ 

1 

55 

i 

i 

1008.       . 

- 

20.67 

8.83 

.1681 

.0624 

.0508 

.0116 

5.76 

.0020 

.0007 

- 

- 

1909.       . 

.86 

18.93 

8.84 

0681 

.0470 

.0334 

.0186 

3.70 

.0126 

.0008 

.80 

- 

1910.       . 

.82 

16.i2 

8.92 

.0683 

.0489 

.0887 

.0102 

4.02 

.0146 

.0002 

.86 

- 

1911,       . 

.- 

21.02 

4.40 

.1277 

.0726 

.0669 

.0167 

6.70 

.0080 

.0006 

1.16 

- 
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BLA.CK8TONS  RIVKB. 

CHBiacAL  Examination  op  Water  from  Blackstonb  River,  etc.  — 

CarUinued. 

Blackstane  Bioer,  between  Mill  Brool^  Channel  and  the  Sewage  PrecipUation  Works 

of  the  City  of  Worcester. 

PParU  in  100.000.] 


• 

1 

RssiDxna  on 

EVAPOSATION. 

Ammonia. 

• 

NXTBOaSN 

• 

AXSUMINOXD. 

A8 

Ybar. 

1 

Loss  on 
Ignition. 

• 

1 

1 

CO 

• 

1 

• 

1 

. 

1887 

0.01 

^^ 

^ 

.2686 

.1741 

^ 

. 

1.35 

.0160 

^^ 

1888. 

0.76 

~ 

— 

.2658 

.1112 

.0557 

.0555 

1.50 

.0382 

.0041 

— 

1889, 

0.86 

. 

— 

.3080 

.1430 

.0/72 

.0658 

1.32 

.0177 

.0026 

_ 

1890. 

1.14 

0.02 

3.03 

.2107 

.1246 

.06/3 

.05/3 

1.07 

.0250 

.0015 

2.0 

1891. 

1.10 

17.42 

5.50 

.4013 

.1950 

.1127 

.0823 

2.20 

.0102 

.0037 

5.0 

1803. 

0.52 

20.75 

6.30 

.3547 

.1433 

.0/08 

.0725 

2.43 

.0227 

.0108 

6.1 

1888. 

0.40 

16.08 

4.55 

.1480 

0588 

.0240 

.0348 

1.01 

.0115 

.0015 

6.3 

18M. 

0.66 

16.03 

4.76 

.0548 

0380 

.0236 

.0144 

0.74 

.0115 

.0005 

4.4 

1805, 

0.49 

14.17 

4.50 

.0613 

.0414 

.0243 

.0171 

0.02 

.0163 

.0006 

3.4 

1806, 

0.51 

12.00 

2.03 

.0780 

.0415 

.0282 

.0138 

0.07 

.0147 

.0015 

3.4 

1897, 

0.85 

26.45 

7.68 

.1130 

.0674 

.0362 

.0312 

0.80 

.0000 

.0024 

4.2 

1808. 

0.33 

17.42 

5.62 

.0857 

.0619 

.0260 

.0359 

0.06 

.0053 

.0010 

4.6 

1809, 

0.14 

34.38 

10.60 

.2583 

0788 

.0390 

.0308 

— 

— 

.0004 

14.3 

1900, 

0.05 

16.48 

3.38 

.1068 

0518 

.0210 

.0308 

1.03 

.0107 

.0012 

3.6 

1001. 

0.23 

31.03 

11.68 

.1410 

.0548 

.0309 

.0239 

_ 

— 

.0023 

13.8 

1902. 

0.10 

46.15 

12.47 

.2453 

.0728 

.0274 

.0454 

. 

. 

.0010 

16.5 

1903. 

0.18 

24.06 

6.80 

.2836 

.0750 

.0472 

.0278 

_ 

— 

.0027 

8.4 

1904, 

0.12 

44.68 

17.08 

.1228 

.0434 

.0225 

.0200 

- 

— 

.0008 

14.7 

1006, 

0.21 

50.36 

10.40 

.0952 

.0402 

.0203 

.0289 

— 

. 

.0003 

29.3 

looe. 

0.11 

40.07 

15.25 

.0688 

.0421 

.0189 

.0232 

— 

.0032 

.0002 

20.3 

1907, 

0.04 

44.07 

17.67 

.0613 

.0343 

.0180 

.0163 

— 

— 

.0003 

.- 

1008. 

0.16 

23.67 

5.55 

.0900 

.0201 

.0153 

.0138 

3.23 

.0134 

.0014 

— 

1009. 

— 

52.97 

18.55 

.1865 

.0381 

.0239 

.0142 

4.80 

.0033 

.0010 

— 

1010, 

0.15 

50.02 

18.07 

.1033 

.0545 

.0309 

.0236 

4.07 

.0023 

.0009 

— 

1011. 

0.11 

44.64 

15.70 

.1020 

.0440 

.0212 

.0237 

4.03 

.0170 

.0009 

— 

Blackstane  River^  below  Sewage  Precipitation  Works. 


1887 

0.01 

. 

^ 

.2686 

.1741 

_ 

. 

1.35 

.0160 

. 

1888, 

0.76 

— 

— 

.2658 

.1112 

.0557 

.0555 

1.50 

.0382 

.0041 

— 

1880, 

0.86 

— 

- 

.3980 

.1430 

.0772 

.0658 

1.32 

.0177 

.0026 

— 

1800. 

0.07 

11.36 

3.10 

.2907 

.1492 

.0722 

.0770 

1.46 

.0270 

.0018 

3.9 

1881, 

1.05 

22.25 

6.60 

.6367 

.1508 

.0883 

.0625 

2.61 

.0233 

.0040 

6.2 

1882, 

0.63 

26.80 

7.75 

.5240 

.1810 

.0958 

.0852 

3.13 

.0137 

.0050 

10.3 

1883, 

0.51 

30.00 

7.13 

.5680 

.1453 

.0900 

.0553 

2.76 

.0285 

.0126 

10.9 

1884. 

0.40 

29.30 

5.86 

.6180 

.1390 

.1113 

.0277 

2.63 

.0212 

.0071 

10.6 

1885, 

0.71 

22.15 

5.18 

.3246 

.0898 

.0597 

.0301 

1.86 

.0267 

.0063 

7.3 

1806. 

0.30 

26.03 

6.53 

.2831 

.0898 

.0600 

.0298 

2.10 

,0217 

.0118 

9.7 

1887. 

0.73 

25.08 

4.07 

.3650 

.1122 

.0782 

.0340 

1.61 

.0207 

.0063 

6.9 

1808. 

0.23 

25.63 

6.73 

.3004 

.0868 

.0560 

.0308 

1.55 

.0132 

.0119 

9.2 

1888. 

0.14 

44.02 

0.67 

.5251 

.1707 

.0912 

.0795 

3.26 

.0108 

.0068 

16.1 

1000, 

0.22 

24.57 

4.48 

.4430 

.1249 

.0621 

.0628 

2.13 

.0110 

.0145 

7.3 

1901, 

0.00 

31.12 

6.00 

.4580 

.1293 

.0772 

.0521 

3.42 

.0090 

.0058 

10.8 

1003, 

0.15 

49.62 

13.38 

.7296 

.1284 

.0736 

.0548 

2.97 

.0033 

12.5 

1903. 

0.39 

31.08 

0.48 

.3880 

.1080 

.0545 

.0535 

— 

~ 

.0062 

10.4 

1004. 

- 

50.25 

13.73 

.6381 

.1523 

.0601 

.0922 

— 

— 

.0027 

16.9 

1005, 

0.19 

59.84 

17.07 

.4936 

.0985 

a^o? 

.0388 

- 

.. 

.0008 

29.3 

1006. 

0.19 

49.69 

11.42 

.6330 

.1818 

0580 

.1238 

— 

.0058 

.0130 

15.0 

1007. 

0.87 

40.40 

7.87 

.7600 

0837 

a580 

.0257 

5.15 

.0255 

.0061 

— 

1006, 

0.46 

37.70 

6.82 

1.1317 

.1362 

.0019 

.0443 

6.80 

.0078 

.0040 

— 

1008. 

- 

48.82 

0.20 

1.2200 

.1072 

.0777 

.0295 

8.20 

.0140 

.0069 

_ 

1810. 

— 

52.38 

11.13 

1.3033 

.1265 

.0892 

.0373 

8.07 

.0108 

.0046 

— 

1811. 

. 

0.20 

48.88 

7.03 

1.2633 

.1150 

.0709 

.0441 

8.88 

.0255 

.0123 

^ 
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BI4AGKSTONB  BIVSR. 

Chemical  Examination  of  Water  from  Blackstone  RrvER,  etc. 

Concluded. 

Blackstone  River,  at  Ux^nidge, 

(Parte  in  100.000.] 


• 

Rbbidus  on 
evapobatiom. 

Ammonia. 

• 

NiTBOOBN 

Aa 

ALBUMINOID. 

Ybab. 

il 

■ 

i 

■ 

• 

1 

• 

1 

H 

i^ 

1 

1 

1 

00 

0 

55 

i 

iS 

1887 

.89 

_ 

_ 

.1129 

.0271 

_ 

^ 

0.79 

.0360 

^^ 

^ 

1888, 

.38 

6.42 

1.52 

.1155 

.0288 

.0222 

.0066 

0.68 

.0310 

.0007 

- 

1889, 

.32 

— 

— 

.1133 

.0296 

.0192 

.0104 

0.66 

.0383 

.0009 

- 

1890. 

.26 

8.86 

2.12 

.1629 

.0231 

.0174 

.0057 

0.79 

.0259 

.0005 

2.9 

1891. 

.20 

10.16 

2.61 

.2280 

.0175 

.0117 

.0058 

1.04 

.0426 

.0007 

3.6 

1802. 

.13 

9.36 

1.88 

.2840 

.0227 

.0162 

.0065 

0.99 

.0813 

.0007 

3.1 

1893. 

.24 

11.74 

2.37 

.1985 

.0207 

.0140 

.0067 

1.20 

.0623 

.0050 

4.2 

1894, 

.35 

13.07 

2.08 

.1456 

.0343 

.0183 

.0060 

1.57 

.0678 

.0050 

4.9 

1895. 

•  .56 

12.95 

2.69 

.0906 

.0258 

.0182 

.0076 

1.34 

.0631 

.0065 

4.7 

1896. 

.33 

12.68 

2.67 

.1129 

.0257 

.0221 

.0036 

1.38 

.0477 

.0091 

5.0 

1897. 

.48 

11.60 

2.47 

.1029 

.0280 

.0215 

.0065 

1.32 

.0652 

.0061 

4.3 

1898. 

.49 

10.59 

2.78 

.0801 

.0264 

.0219 

.0045 

1.00 

.0470 

.0076 

3.8 

1899. 

.18 

18.34 

8.11 

.2490 

.0359 

.0310 

.0049 

2.17 

.0510 

.0141 

7.4 

1900, 

.19 

13.42 

2.04 

.2260 

.0347 

.0257 

0090 

1.76 

.0558 

.0060 

5.0 

1901. 

.22 

13.91 

2.67 

.3159 

.0285 

.0240 

.0045 

1.50 

.0195 

.0035 

5.0 

1902, 

.15 

14.17 

2.56 

.3462 

.0270 

.0218 

.0052 

1.95 

.0210 

.0018 

4.9 

1903. 

.30 

13.16 

2.52 

.3030 

.0262 

.0215 

.0047 

1.74 

.0210 

.0024 

4.4 

1904, 

.20 

13.78 

2.74 

.2399 

.0282 

.0214 

.0068 

2.12 

.0408 

.0022 

4.6 

1905, 

.21 

16.34 

2.55 

.3928 

.0246 

.0203 

.0043 

2.65 

.0175 

.0025 

5.0 

1906. 

.19 

14.73 

3.10 

.2218 

.0242 

.0200 

.0042 

2.10 

.0252 

.0009 

42 

1907, 

.37 

14.23 

2.58 

.2331 

.0238 

.0182 

.0056 

2.36 

.0330 

.0040 

4  5 

1908. 

.31 

16.33 

4.07 

.2387 

.0253 

.0196 

.0057 

3.05 

.0408 

,0071 

- 

1909. 

.22 

18.31 

4.35 

.3473 

.0273 

.0216 

.0057 

3.64 

.0325 

.0066 

- 

1910, 

.26 

22.53 

4.69 

.4963 

.0356 

.0302 

.0054 

4.62 

.0498 

.0043 

- 

1911. 

.26 

23.10 

3.85 

.3717 

.0293 

.0225 

.0068 

4.15 

.0558 

.0173 

■^ 

Bladcatone  River,  at  MillviUe, 


1887 

.31 

.0468 

.0220 

. 

0.51 

.0210 

_ 

_ 

1888. 

.41 

5.22 

1.40 

.0467 

.0296 

.0233 

.0063 

0.50 

.0278 

.0004 

- 

1889. 

.38 

— 

— 

.0499 

.0273 

.0213 

.0060 

0.45 

.0167 

.0003 

- 

1890. 

.26 

6.71 

2.24 

.0736 

.0196 

.0152 

.0044 

0.53 

.0229 

.0003 

2.3 

1891. 

.24 

7.48 

2.35 

.1105 

.0384 

.0234 

.0160 

0.72 

.0308 

.0006 

2.2 

1892. 

.37 

6.70 

1.62 

.1143 

.0294 

.0210 

.0084 

0.63 

.0217 

.0002 

2.0 

1893, 

.23 

7.43 

1.73 

.0677 

.0119 

.0087 

.0032. 

0.77 

.0385 

.0011 

2.6 

1894, 

.47 

8.42 

2.16 

.0510 

.0172 

.0139 

.0033 

0.89 

.0273 

.0012 

28 

1805. 

.51 

8.67 

2.55 

.0356 

.0233 

.0180 

.0053 

0.90 

.0383 

.0024 

3.2 

1806. 

.35 

8.53 

1.69 

.0484 

.0237 

.0180 

.0057 

0.97 

.0413 

0027 

3.3 

1897. 

.45 

7.66 

1.98 

.0509 

.0258 

.0210 

.0048 

0.92 

.0445 

.0019 

3.1 

1898. 

.51 

7.12 

2.17 

.0325 

.0240 

.0193 

.0047 

0.63 

.0240 

.0023 

2.5 

1899, 

.20 

12.50 

2.44 

.1310 

.0301 

.0247 

.0054 

1.31 

.0310 

.0049 

4.6 

1900, 

.29 

9.33 

1.82 

.1168 

.0254 

.0219 

.0035 

1.15 

.0417 

.0039 

3.4 

1901, 

" 

.31 

8.62 

2.13 

.1420 

.0288 

.0227 

.0061 

0.87 

.0155 

.0006 

3.1 

1902. 

.28 

9.43 

2.24 

.1623 

.0284 

.0238 

.0046 

1.20 

.0105 

.0010 

2  8 

1903, 

.33 

8.46 

1.85 

.1397 

.0233 

.0189 

.0044 

1.10 

.0192 

.0010 

2.9 

1904. 

.29 

8.71 

2.G6 

.1079 

.0235 

.0201 

.0034 

1.26 

.0337 

.0009 

2.9 

1905, 

.28 

10.76 

2.03 

.1956 

.0311 

.0222 

.0089 

1.67 

.0207 

.0008 

2.9 

1006. 

.37 

9.02 

2.15 

.1526 

.0306 

.0251 

.0056 

1.27 

.0188 

.0006 

2.4 

1907, 

.37 

10.43 

2.21 

.1521 

.0240 

.0181 

.1D059 

1.61 

.0247 

.0014 

3.1 

1908. 

.33 

9.85 

2.53 

.1295 

.0232 

.0185 

.0047 

1.78 

.0258 

.0024 

34 

1009, 

.24 

11.87 

3.17 

.1595 

.0287 

.0220 

.0047 

2.27 

.0225 

.0019 

— 

1910. 

.30 

13.94 

3.32 

.2350 

.0277 

.0234 

.0043 

3.01 

.0290 

.0013 

- 

1911. 

.33 

14.35 

2.79 

.1787 

.0268 

.0222 

.0046 

2.94 

.0355 

.0051 

^ 

NoTS.  --  The  Bewace  purification  works  of  the  city  of  Worcester  were  put  in  operation  in  1890.  sinoe 
which  time  a  portion  of  the  sewage  of  the  city  has  been  treated.  The  works  were  enUrcod  in  1893  and 
sinoe  that  time  practically  all  of  the  dry-weather  flow  of  sewage  has  been  treated. 
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Chables  Biver. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911  will 
be  found  on  page  28. 


CHARLES  BIVXB. 

Chebcical  Examination  of  Wateb  from  Charles  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

Charles  Rivera  above  Milford. 

[Parts  in  100.000.] 


• 

Rmidus  on 
Evaporation. 

Ammonia. 

• 

NiTBOGXN 

• 

i 

a 

albuminoid. 

AS 

Ybab. 

■ 

ition. 

• 

1 

• 

QQ 

• 

1 

i 

i 

1 

1 

i^ 

1 

& 

1 

1 

s 

1 

1899.   . 

.28 

3.98 

1.70 

.0017 

.0248 

.0223 

.0025 

.27 

0027 

.0003 

.48 

0.6 

1900,   . 

• 

.49 

3.98 

1.67 

.0017 

.0251 

.0231 

.0020 

.25 

.0030 

.0000 

.64 

0.5 

1901.   . 

.46 

4.30 

2.48 

,0066 

.0286 

.0247 

.0030 

.25 

.0060 

.0002 

.65 

0.6 

1902,   . 

.58 

4.42 

1.90 

.0025 

.0248 

.0210 

.0038 

.29 

.0067 

.0001 

.70 

1.1 

1908.  >   . 

.65 

4.17 

1.86 

.0015 

.0203 

.0171 

.0032 

.28 

.0080 

.0001 

.68 

0.8 

1904,  < 

.49 

3.96 

1.83 

.0117 

.0267 

.0209 

.0068 

.33 

.0035 

.0001 

.62 

1.1 

1906.*  . 

.56 

3.77 

1.62 

.0020 

.0229 

.0201 

.0028 

.31 

.0033 

.0001 

.56 

0.8 

1906.*  . 

.62 

4.05 

1.90 

.0032 

.0257 

.0230 

.0027 

.30 

.0073 

.0001 

.68 

0.6 

1907.   . 

.43 

3.79 

1.59 

.0020 

.0198 

.0173 

.0025 

.32 

.0047 

.0001 

.48 

0.8 

1900.   . 

.36 

3.11 

1.43 

.0023 

.0198 

.0171 

.0027 

.33 

.0025 

.0001 

.42 

0.5 

1900.   . 

.81 

8.62 

1.62 

.0030 

.0207 

.0176 

.0031 

.32 

.0012 

.0000 

.39 

0.7 

1910.   . 

.37 

3.47 

1.34 

.0042 

.0231 

.0204 

.0027 

.37 

.0011 

.0001 

.46 

0.8 

19U. 

.40 

3.94 

1.48 

.0036 

.0210 

.0183 

.0027 

.42 

.0007 

.0000 

.56 

1.1 

(  October  omittod. 


'  Two  months. 


*  Three  months. 


Charles  Rivera  below  Milford. 


1898.   . 

.63 

10.47 

3.08 

.1105 

.0897 

.0422 

.0175 

2.47 

.0473 

.0064 

.69 

2.4 

1899.   . 

.50 

12.52 

3.12 

.3487 

.1345 

.0803 

.0542 

3.00 

.0053 

.0008 

1.12 

2.6 

1900. 

.56 

12.85 

2.65 

.7123 

.0764 

.0563 

.0201 

2.74 

.0140 

.0055 

.93 

3.1 

1901, 

.63 

9.52 

3.37 

.1419 

.0451 

.0317 

.0134 

1.40 

.0422 

.0048 

.86 

2.6 

1903. 

.52 

10.74 

3.38 

.2118 

.0658 

.0406 

.0252 

2.31 

.0236 

.0049 

1.02 

2.7 

1901.* 

.49 

9.03 

2.85 

.2237 

.0479 

.0277 

.0202 

1.36 

.0396 

0050 

.66 

2.5 

1904.*  . 

.50 

9.20 

2.94 

.2105 

.0508 

.0350 

.0158 

1.44 

.0513 

.0055 

.63 

2.6 

1906.*  . 

.68 

8.76 

2.90 

.1536 

.0568 

.0427 

.0141 

1.64 

.0160 

.0012 

.92 

2.0 

1907.   . 

.54 

12.05 

2.83 

.4607 

0864 

.0525 

.0330 

2.94 

.0852 

.0021 

.86 

3.2 

1908. 

.48 

10.81 

3.48 

.3025 

.0598 

.0347 

.0251 

1.79 

.0218 

.0049 

.64 

_ 

1909, 

.50 

12.66 

4.07 

.5668 

.0470 

.0399 

.0080 

1.89 

.0273 

.0064 

.72 

— 

1910. 

.57 

15.21 

3.83 

.8038 

.0640 

.0499 

.0141 

3.01 

.0248 

.0082 

.88 

4.2 

1911.   . 

.58 

14.12 

3.64 

.2881 

.0447 

.0323 

.0124 

2.51 

.0785 

.0114 

.75 

4.4 

*  November  omitted. 


*  Four  months. 


•  June  omitted. 
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CHABLJCS  BIV£R. 

Chemical  Examination  op  Water  from  Charles  River,  etc.  —  Concluded. 
Charles  River ,  opposite  Pumping  Station  of  Brookline  Waier  Works, 

[ParU  in  100,000.) 


Ybab. 


1887, 

1888, 

1895, 

1897, 

1898. 

1899, 

1900, 

1901, 

1902, 

1903, 

1904, 

1905.1 

1906.1 

1907. » 

1908,1 

1909,  s 

1910, 

1911, 


o 

6 


.83 
.98 
.74 

1.02 
.87 
.46 
.56 
.92 
.52 
.71 
.51 
.84 

1.05 
.63 
.55 
.65 
.60 
.85 


RasiD 

ua  ON 

lATION. 

EVAPOl 

• 

a 

• 

Ignitio 

5 
^ 

5.37 

1.62 

4.87 

1.92 

4.91 

2.08 

5.36 

2.45 

5.22 

2.40 

5.03 

1.92 

4.96 

1.60 

5.45 

2.60 

5.46 

2.03 

6.22 

2.30 

5.24 

2.17 

5.93 

2.60 

6.00 

2.77 

6.15 

2.40 

5.93 

2.29 

5.75 

2.00 

6.71 

2.79 

7.42 

3.02 

Ammonia. 


ALBUMINOID. 


•8 

• 

► 

3 

8 

o 

•  f-i 

H 

P 

-8 

I 
3 

OQ 


0013 

.0282 

,, 

0014 

.0264 

.0240 

0004 

.0237 

.0207 

0012 

.0288 

.0262 

0012 

.0303 

.0281 

0011 

.0262 

.0230 

0018 

.0252 

.0229 

0020 

.0314 

.0275 

0031 

.0234 

.0211 

0031 

.0240 

.0223 

0021 

.0224 

.0208 

0029 

.0318 

.0277 

0039 

.0294 

.0267 

0022 

.0246 

.0228 

0035 

.0248 

.0222 

0023 

.0254 

.0236 

0028 

.0289 

.0260 

0040 

.0302 

.0258 

0024 

.0030 

,0026 

,0022 

0032 

0023 

0039 

,0023 

0017 

,0016 

,0041 

0027 

,0018 

0026 

.0018 

.0029 

.0044 


.2 

.£3 

o 


.44 

.37 
.48 
.43 
.39 
.45 
.46 
.41 
.57 
.53 
.55 
.54 
.53 
.64 
.65 
.69 
.83 
.80 


NXTBOQBN 
AB 


I 

•s 

z 


.0087 
.0062 
.0056 
.0067 
.0035 
.0025 
.0020 
.0047 
.0045 
.0065 
.0060 
.0056 
.0032 
.0026 
.0036 
.0015 
.0013 
.0032 


.0002 
.0001 
.0001 
.0001 
.0001 
.0000 
.0001 
.0001 
.0001 
.0001 
.0002 
.0001 
.0001 
.0002 
.0001 
.0001 
.0001 


a 

8 

a 

I 


.76 
.86 
.92 
.62 
.70 
.95 
.64 
.80 
.67 
.92 

1.17 
.73 
.61 
.75 
.72 

1.10 


a 

1 


1.5 
1.5 
1.4 
1.5 
1.4 
1.4 
1.6 
1.5 
1.6 
1.5 
1.4 
1.7 
1.7 
1.5 
1.8 
2.0 


1  Five  months. 


'  Two  months. 


Charles  River,  opposite  Pumping  Station  of  WdUham  Water  Works, 


1887. 

1888, 

1897. 

1898. 

1899, 

1900. 

1901, 

1902. 

1903. 

1904, 

1905. 

1906. 

1907.1 

1908, 

1909. 

1910, 

1911, 


.67 

6.02 

1.62 

.0029 

.0274 

_ 

. 

.48 

.0043 

_ 

. 

.82 

5.47 

1.88 

.0035 

.0310 

.0265 

.0045 

.41 

.0087 

.0002 

— 

.95 

6  06 

2.45 

.0056 

.0322 

.0299 

.0023 

.53 

.0073 

.0002 

.83 

.81 

5.74 

2.40 

.0050 

.0329 

.0296 

.0033 

.44 

.0043 

.0001 

.85 

.41 

5.50 

1.81 

.0047 

.0264 

.0248 

.0016 

.51 

0051 

.0002 

.52 

.52 

5.93 

1.68 

.0064 

.0282 

.0259 

.0023 

.53 

.0070 

.0002 

.58 

.82 

5.93 

2  72 

.0065 

.0322 

.0289 

.0033 

.44 

.0067 

.0002 

.85 

.45 

6.21 

1.97 

0084 

.0258 

.0228 

.0030 

.62 

.0077 

.0003 

.59 

.64 

6.06 

2  21 

.0078 

.0267 

.0239 

.0028 

.58 

0084 

.0003 

.71 

.55 

6  08 

2  22 

0062 

.0317 

.0266 

.0051 

.62 

0095 

.0002 

.62 

.79 

6.29 

2.54 

.0077 

.0363 

.0308 

.0055 

.58 

0075 

.0002 

.80 

1.00 

6.70 

2.58 

.0063 

.0335 

.0297 

.0038 

.59 

.0038 

0002 

.98 

.58 

6.22 

2.24 

.0067 

.0278 

.0247 

.0031 

.63 

.0058 

.0002 

.65 

.62 

6.50 

2.49 

0018 

.0344 

.0284 

.0060 

.69 

0027 

.0001 

.64 

.54 

6.79 

2.36 

.0063 

.0349 

.0298 

.0051 

.76 

0026 

.0002 

.53 

.59 

7.37 

2.87 

0078 

.0336 

.0299 

.0037 

.81 

0037 

0003 

.56 

.75 

7.47 

2.95 

0086 

.0343 

.0308 

.0035 

.85 

.0030 

.0003 

.87 

1.9 
1.6 


1.8 
2.0 
2.0 
2.0 
1.7 
1.8 
2.0 
1.9 
2.0 
2.4 
2.3 


1  July  omitted. 
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Ghicopee  Biveb. 

A  general  statement  of  the  condition  during  the  year  1911  of  the 
Ware,  Swift  and  Qnaboag  rivers,  tributaries  of  the  Ghicopee  Biver,  will 
be  found  on  pages  33  and  34. 

GHICOPEE  BIVEB. 

Chemical  Examination  of  Water  fbom  Ghicopee  Rtver  and  rrs  Tribu- 

TABDSS.  —  AvBRAQES  FOR   SiX   MONTHS,    FROM   JUNE   TO   NOVEMBER,   IN- 
CLUSIVE. 

Ware  River,  below  Ware. 

[Parts  in  100.000.] 


« 

1 

Rbsidub  on 
Evaporation. 

Ammonia. 

• 

NlTBOGBN 

• 

8 

^ 

ALBUMINOID. 

AS 

Ykab. 

• 

Loss  on 
Ignition. 

• 

1 

i 

1 

OQ 

• 

1 

1 

• 

1 

1 

iMWp    ... 

.M 

4.42 

1.94 

.0028 

.0332 

.0260 

.0082 

.19 

.0026 

.0003 

.77 

1.0 

]sn. 

.46 

4.82 

1.77 

.0052 

.03/1 

.0268 

.0103 

.26 

.0016 

.0004 

.66 

0.9 

1900. 

.61 

4.93 

1.64 

.0066 

.0321 

.0243 

.0078 

.25 

.0030 

.0003 

.73 

1.1 

1901, 

.78 

4.79 

2.16 

0082 

.0300 

.0242 

.0068 

.18 

.0044 

.0002 

.84 

1.8 

1902. 

.76 

4.86 

2.17 

.0071 

.0348 

.0262 

.0096 

.28 

.0040 

.0003 

.93 

1.0 

1903,* 

.68 

4.83 

2.18 

.0072 

.au6 

.0240 

.0105 

.26 

.0034 

.0003 

.78 

0.8 

1904.1  . 

.60 

6.60 

2.36 

.0048 

.0411 

.0286 

.0126 

.29 

.0046 

.0004 

.72 

1.1 

1908.   . 

.56 

7.38 

2.86 

.0266 

.0418 

.0264 

0154 

.37 

.0038 

.0005 

.80 

~ 

1909.1  . 

.61 

8  63 

8.06 

.0354 

.0669 

.0357 

.0212 

.44 

.0016 

.0006 

.08 

m* 

1910,   . 

.67 

9.82 

4.39 

0656 

.0622 

.0426 

.0196 

.60 

.0040 

.0011 

.84 

— 

1911,   . 

.70 

9.16 

3.37 

.0396 

.0564 

.08/5 

.0179 

.48 

.0016 

.0003 

.98 

"" 

1  September  omitted. 

Qualboag  River,  hdow  Palmer, 


1899,   . 

.35 

4.64 

1.68 

.0048 

.0252 

.0208 

.0044 

.26 

.0060 

.0002 

.44 

1.1 

1900. 

.40 

4.56 

1.68 

.0088 

.0218 

.0176 

.0042 

.26 

.0062 

.0001 

.48 

1.2 

1901, 

.42 

4.32 

1.74 

.0043 

.0256 

.0202 

.0053 

.23 

.0052 

.0002 

.63 

1.1 

1902, 

.41 

4.66 

1.64 

0077 

.0242 

.0196 

.0046 

.33 

.0086 

.0002 

.63 

1.2 

1903,   . 

.44 

4.36 

1.6/ 

OOiO 

.0242 

0186 

.0056 

.27 

.0092 

.0033 

.61 

1.0 

1904,   . 

.40 

4.68 

1.70 

.0191 

.0253 

.0196 

.0068 

.31 

.0082 

.0002 

.60 

1.1 

1908. 

.36 

5.31 

1.98 

.0061 

.0207 

.0149 

.0058 

.40 

.00/0 

.0003 

.42 

.. 

1909,   . 

.31 

6.43 

1.95 

.0068 

.0211 

.0166 

.0046 

.41 

.0068 

.0003 

.47 

_ 

1910,   . 

.44 

6.05 

2.28 

.0043 

.0238 

.0168 

.00/0 

.52 

.0057 

.0003 

.73 

— 

1911.1 

.39 

6.94 

2.08 

.0060 

.0191 

.0146 

.0046 

.44 

.0032 

.0002 

.63 

•" 

1  Four  months. 

Swift  River,  below  Bondsinlle. 


1906.1  . 

.84 

6.46 

2.42 

.0047 

.0217 

.0132 

.0086 

.21  , 

.0018 

.0002 

.44 

1909.>  . 

.40 

4.60 

1..0 

.0016 

.on-6 

.0139 

005 

.22 

0000 

.0001 

.60 

~ 

1910.   . 

.33 

6.28 

2.05 

0031 

.0261 

0196 

.0065 

.26 

0010 

.0001 

.60 

. 

1911,   . 

.48 

5.05 

2.12 

.0021 

.0278 

.0193 

.0085 

.21 

0007 

.0000 

.74 

~ 

1  Three  months. 


*  Two  months. 


Ghicopee  River,  ai  Indian  Orchard, 


1906.1 
1800.1 
1910, 
1911. 


.42 

6.21 

1.98 

.0100 

.0240 

.0177 

0063 

.83 

.0066 

.0003 

.62 

.38 

6.82 

2.08 

.0094 

.0220 

.0162 

0058 

.86 

.0046 

.0004 

.46 

.46 

6.14 

2.06 

.0099 

.0239 

0191 

0048 

.44 

.0052 

.0003 

.60 

.48 

6.12 

2.10 

.0081 

.0275 

0184 

0091 

.42 

.0067 

.0004 

.67 

1  Five  months. 
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Concord  Biyer. 

A  general  statement  of  the  condition  during  the  year  1911  of  ihe 
Aasabet  and  Sudbury  rivers,  tributaries  of  the  Concord  River,  will  be 
found  on  pages  27  and  32. 


CONCORD  BIVXB. 

Chemical  Examination  of  Water  from  Concord  River  and  rro  Tribu- 
taries. —  Averages  for  Six  Months,  from  June  to  November,  in- 
clusive. 

Svdbwry  River,  below  SaxomrUle, 

[Parta  in  100.000.) 


■  ■ 

1 

Rssidub  on 
Evapobatiok. 

Ammonia. 

• 

Nitboobn 

1 
1 

1 

1 

ALBUMINOID. 

AB 

Year. 

• 

1 

4 

• 

1 

1 

• 

QQ 

1 

55 

1 

• 

1 

1901,   . 

.84 

7.22 

3.87 

.0073 

.0624 

.0481 

.0193 

.88 

.0060 

.0006 

1.06 

1.9 

1902, 

.88 

6.89 

2.67 

.0160 

.0424 

.0272 

.0162 

.60 

.0103 

.0006 

.65 

2.2 

1908, 

.62 

7.77 

2.78 

.0028 

.0649 

.0296 

0268 

.66 

.0080 

.0002 

.83 

2.1 

1904. 

.48 

9.68 

3.67 

.0669 

.0687 

.0386 

.0202 

.87 

.0193 

.0032 

.88 

2.6 

1906.  > 

.87 

6.88 

2.90 

.0268 

.0626 

.0381 

.0144 

.66 

.0068 
.0068 

.0004 

.92 

1.9 

1907, » 

.86 

9.07 

3.28 

.1367 

.0668 

.0847 

.0306 

.84 

.0004 

.84 

2.1 

1906.  > 

.44 

9.87 

8.72 

.0089 

.0684 

.0874 

.0260 

1.06 

.0128 

.0009 

.69 

— 

1909. 

.43 

6.81 

2.69 

.0174 

.0880 

.0256 

.0074 

.64 

.0043 

.0006 

.64 

— 

1910. 

.49 

9.^8 

8.46 

.0464 

0606 

.0345 

.0261 

.88 

.0040 

.0010 

.66 

— 

1911.   . 

.87 

9.08 

8.08 

.0287 

.0410 

.0281 

.0129 

.92 

.0120 

.0009 

.64 

"" 

1  June  omitted. 


*  Three  months. 


*  Aucust  omitted. 


Aasabet  Rivery  above  Westborough. 


1909. 
1910. 
1911. 


.66 

6.01 

2.20 

.0048 

.0217 

.0104 

.0023 

.36 

.0016 

.0001 

.69 

.90 

7.87 

3.12 

.0029 

.0261 

.0229 

.0022 

.38 

.0036 

.0001 

.86 

.97 

8.02 

8.89 

.0061 

.0441 

.0354 

.0087 

.46 

.0023 

.0002 

1.20 

Aseabet  Rivera  below  Wedborough. 


1909,   . 

1.70 

19.24 

8.91 

.4140 

.2281 

.1616 

.0665 

1.94 

.0005 

.0006 

2.90 

1910.   . 

2.23 

17.07 

7.00 

.2808 

.1384 

.1018 

.0316 

2.16 

.0078 

.0018 

2.20 

— 

1911.   . 

.83 

12.09 

4.01 

.0666 

.0460 

.0373 

.0087 

1.87 

.0967 

.0121 

1.24 

"• 

Aseabet  River,  above  Hudson, 


1908,^ 
1909. 
1910. 
1911. 


.49 

6.97 

2.16 

.0044 

.0241 

.0200 

.0041 

.54 

.0072 

.0008 

.60 

.39 

6.87 

2.83 

.0070 

.0306 

.0261 

.0045 

.62 

.0037 

.0002 

.50 

.57 

6.90 

3.08 

.0068 

.0846 

.0296 

.0050 

.61 

.0055 

.0002 

.67 

.67 

6.82 

2.61 

.0069 

.0206 

.0248 

.0047 

.57 

.0077 

.0002 

.81 

I  September  omitted. 
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CONCORD  BIVEB. 

Chemical  Exaionation  of  Watbr  fbom  Concord  River  and  rrs  Tribx7- 

TARiES,  ETC.  —  Concltuied. 

Assabet  River,  bdow  Hudson. 

[PartB  in  100,000.] 


rxsidub  on 
Eyaforaiiom. 

Ammonia. 

• 

NrrBooBN 

8 

ALBUMINOID. 

AB 

Year. 

• 

9 

1 

• 

• 

• 

■ 

m 

§1 

• 

•p 

•i 

1 

S 

S 

1 

I 

¥ 

1 

I 

1 

OQ 

O 

1 

1 

1 

lOVD.     ... 

.79 

6.61 

2.38 

.0062 

0336 

.0201 

.0044 

.39 

.0063 

.0003 

.87 

1.6 

im. 

.60 

8.30 

3.01 

.0205 

.0467 

.0383 

.0074 

.80 

.0020 

.0004 

.78 

2.1 

1900, 

.48 

8.06 

2.06 

.0382 

.0601 

.0362 

.0139 

1.27 

.0088 

.0007 

.72 

2.0 

1901. 

.06 

6.47 

2.38 

.0193 

.0376 

.0296 

0080 

.79 

.0107 

.0006 

.91 

1.8 

1902. 

.64 

7.06 

2.69 

.0189 

.0464 

.0330 

.0184 

.84 

.0077 

.0006 

.74 

1.9 

1901.  t 

.61 

6.71 

2.17 

.0092 

.0287 

0222 

.0066 

.66 

.0073 

.0006 

.60 

1.7 

1904.  > 

.44 

7.67 

2.60 

.0329 

.0376 

.0812 

.0063 

1.43 

.0073 

.0005 

.64 

1.9 

190B. 

.61 

9.17 

3.60 

.0198 

.0306 

.0294 

.0102 

1.32 

.0072 

.0006 

.82 

.. 

1909.   . 

.61 

8.81 

3.26 

.0161 

.0403 

.0296 

.0107 

.98 

.0022 

.0002 

.64 

— 

1910. 

.60 

13.83 

3.83 

.0413 

.0428 

.0337 

.0091 

1.27 

.0048 

.0002 

1.24 

— 

1911. 

.64 

12.83 

4.30 

.0617 

.0632 

.0400 

.0182 

.90 

.0043 

.0003 

1.06 

— 

*■  June  omitted. 


*  Three  months. 


Assabet  River,  above  Maynard. 


1904.   . 

.63 

6.66 

2.30 

.0046 

.0276 

.0231 

.0044 

.64 

.0036 

.0001 

.63 

1.6 

1906.   . 

.76 

6.68 

2.26 

.0066 

.0290 

.0364 

.0086 

.48 

.0036 

.0003 

.97 

1.6 

1907. »   . 

.68 

"6.36 

1.80 

.0047 

.0266 

.0211 

.0044 

.60 

.0043 

.0002 

.73 

1.6 

1906.   . 

.62 

6.91 

2.82 

.0093 

.0288 

.0248 

.0040 

1.03 

.0030 

.0002 

.62 

1909.   . 

.43 

6.18 

2.13 

.0068 

.0343 

.0277 

0066 

.72 

.0023 

.0001 

.62 

— 

1910. 

.64 

7.T0 

2.82 

.0098 

0337 

.0291 

.0046 

.98 

.0017 

.0003 

.64 

-. 

1911.   . 

.67 

7.67 

2.33 

.0087 

.0327 

.0277 

.0060 

.86 

.0065 

.0004 

.73 

— 

1  Four  monthe. 

Assabet  River,  below  Maynard, 


19^V9        •          «          • 

.77 

6.93 

2.59 

.0020 

.0387 

.0301 

.0086 

.43 

.0080 

.0003 

.89 

1.6 

1899. 

.61 

6.T0 

2.21 

.0186 

.0414 

0327 

.0087 

.73 

.0043 

.0003 

.62 

1.7 

1900. 

.50 

6.72 

1.73 

.0217 

.0386 

0304 

.0062 

.70 

.0031 

.0002 

.59 

1.4 

1901, 

.73 

6.67 

2.67 

.0211 

.0428 

0361 

.0077 

.45 

0062 

.0002 

.00 

1.6 

1908. 

.69 

7.27 

2.87 

.0099 

0692 

.0381 

.0211 

.67 

.0033 

.0002 

.83 

1.6 

1903,   . 

.61 

6.40 

2.68 

.0170 

.0457 

0322 

.0136 

.48 

.0037 

.0003 

.83 

1.6 

1904. 

- 

8.48 

3.21 

.0143 

.0678 

.0412 

.0266 

.74 

.0043 

.0002 

1.06 

1.7 

1906. 

.88 

6.68 

2.64 

.0290 

.0448 

.0312 

.0136 

.68 

.0047 

.0003 

.91 

1.6 

1907.1 

.79 

7.64 

2.76 

.0299 

.0391 

.0274 

.0117 

.60 

0060 

.0003 

.86 

1.6 

1906. 

.46 

11.46 

3.98 

.0676 

.0684 

.0381 

.0303 

1.37 

.0028 

.0012 

.89 

— 

1909. 

— 

13.97 

4.31 

.1206 

.0991 

.0629 

.0462 

1.22 

.0007 

.0006 

1.34 

— 

1910. 

.69 

13.16 

4.68 

.0708 

.0685 

.0446 

.0230 

1.82 

.0038 

.0006 

.86 

— 

1911. 

- 

.68 

12.73 

4.17 

.0738 

.0660 

.0408 

.0242 

1.41 

.0060 

.0006 

1 

1.08 

^ 

*  Four  months. 

Concord  River,  at  BiUerica. 


1902. 

.68 

5.98 

2.18 

.0091 

.0347 

.0272 

.0075 

.53 

.0062 

.0004 

.78 

1.7 

1908, 

.64 

5.71 

2.26 

.0097 

.0817 

.0268 

.0059 

.49 

.0068 

.0006 

.72 

1.8 

1904, 

.64 

6.06 

2.31 

.0077 

.0341 

.0255 

.0086 

.56 

.0072 

.0002 

.76 

1.7 

1908. 

.37 

8.04 

2.66 

.0107 

.0251 

.0216 

.00)5 

.96 

.0104 

.0006 

.54 

— 

1900,   . 

.49 

7.71 

2.78 

.0128 

.0296 

.0367 

.0081 

.76 

.0058 

.0013 

.06 

— 

1910. 

.49 

7.31 

8.00 

.0142 

0326 

.0292 

.0033 

1.01 

.0066 

.0004 

.58 

— 

1911,   . 

.46 

11.14 

4.05 

.0181 

.0525 

.0287 

.0238 

1.16 

.0132 

.0008 

1.14 

■ 
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Connecticut  Eiveb. 

A  general  statement  of  the  condition  of  this  river  during  the  year 
1911  will  be  found  on  page  28. 


connecticut  rivkr. 

Chemical  Examination  of  Water  from  Connecticut  River.  —  Avibages 
FOR  Six  Months,  from  June  to  NovEBiSER,  inclusive. 

Connecticut  River,  above  Holyoke. 

IParta  in  100,000.] 


Ybar. 


1904, 

1906, t 

1907," 

1908, > 

1909, 

1910, 

1911, 


3 


.29 
.85 
.35 
.30 
.33 
.36 
.34 


RBSIDUa  ON 

Eyapokation. 


^ 


d 
d.S 

O.! 


I 


P 


6.98 
6.70 
6.68 
8.04 
8.66 
8.80 
7.90 


2.21 
2.59 
1.89 
2.78 
2.92 
3.15 
3.05 


Ammonia. 


▲LBUMZNOZD. 


^ 


I 


•8 

I 

9 

GQ 


0018 

0036 

0027 

0071 

.0036 

1.0042 

1.0067 


.0171 

.0130 

.0231 

.0188 

.0200 

.0144 

.0196 

.0143 

.0196 

.0140 

.0183 

.0143 

.0188 

.0138 

.0041 
.0043 
.0066 
.0053 
.0056 
.0040 
.0050 


.9 

o 


.15 
.19 
.19 
.29 
.22 
.21 
.23 


Nitbooxn 

A8 


I 


i 


0060 
0026 
0048 
0030 
0020 
0035 
0008 


.0002 

.0001 
.0002 
.0001 
.0001 
.0002 
.0002 


a 

8 

I 

o' 


.73 
.77 
.66 
.80 
.89 
.76 
.87 


a 


2.9 
8.2 
2.5 


^  November  omitted. 


*  Four  months. 


I  June  omitted. 


Connecticut  River,  below  Springfield. 


looo,    ... 

.35 

5.34 

1.24 

.0032 

.0182 

.0143 

.0039 

.15 

.0082 

.0002 

- 

1899, 

.33 

6.61 

1.99 

.0093 

.0238 

.0195 

.0043 

.28 

.0042 

.0003 

.67 

3.1 

1900, 

.44 

6.64 

1.90 

.0098 

.0250 

.0176 

.0074 

.20 

.0034 

.0002 

.89 

3.1 

1901, 

.32 

6.03 

2.34 

.0061 

.0190 

.0153 

.0037 

.18 

.0048 

.0003 

.65 

8.0 

1902, 

.31 

5.83 

2.13 

.0062 

.0180 

.0140 

.0040 

.16 

0065 

(Km 

.61 

8.0 

1903,   . 

.30 

6.12 

2.04 

.0098 

.0202 

.0147 

oau 

.24 

.0058 

.0004 

.61 

2.7 

1904.  i 

.22 

6.22 

1.87 

.0098 

.0187 

.0125 

0062 

.21 

.0047 

.0002 

.48 

2.4 

1906,' 

.35 

7.14 

2.61 

.0082 

.0204 

.0161 

.0043 

.24 

.0026 

.0004 

.71 

2.8 

1907, » 

.38 

6.27 

2.46 

.0069 

.0163 

.0131 

.0082 

.24 

.0060 

.0003 

.67 

2.9 

1906, 

.32 

8.58 

2.61 

.0214 

.0223 

.0165 

0AR8 

.88 

.0040 

.0004 

.81 

- 

1909, 

.29 

6.02 

2.25 

.0079 

.0156 

.0118 

.0038 

.22 

.0018 

.0003 

.66 

- 

1910, 

.33 

8.67 

8.60 

.0155 

.0241 

.0188 

.0053 

.87 

.0028 

.0003 

.89 

- 

1911, 

.38 

7.66 

2.56 

.0140 

.0181 

.0147 

.0034 

.28 

.0018 

.0005 

.70 

- 

1  Three  months. 


s  June  omitted. 


'  Four  months. 
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Deerfield  River. 

'A  general  statement  of  the  condition  of  this  river  in  the  year  1911  will 

be  found  on  page  34. 

deerfield  riter. 

Cheiocal  Examination  op  Water  from  Deerfield  River  and  Tributary. 
—  Averages  for  Six  Months,  from  June  to  November,  inclusive. 

Deerfield  River,  at  Deerfield. 

[Parta  in  100.000.] 


g 


Rxsionx  ON 
Eyapokation. 


liWl.* 
1903, > 
1904. 


.21 
.31 


d 

I* 


4.35 
4.15 
4.29 


1.58 
1.47 
1.52 


Ammonia. 


▲LBT7MINOID. 


5 


I 

GO 


0011 
.0012 
.0021 


.0121 
.0106 
.0144 


.0109 
.0093 
.0115 


.0012 

0013 

.0020 


I 


.10 
.10 

.11 


NXTROGBH 


I 

i 

... 

z 


I 


0080 
.0088 
.0040 


0001 
0001 
.0001 


.88 
.34 
.47 


i 

I 


2.1 
1.9 
1.9i 


^  Three  months.  '  June  omitted. 

Green  River,  below  GreenfiM, 


1903.   . 

.05 

7.75 

2.23 

.0152 

.0143 

.0086 

.0057 

.21 

.0078 

.0006 

.15 

3.9 

1904, 

.07 

6.93 

2.01 

.0151 

.0382 

.0138 

.0244 

.28 

.0100 

.0006 

.22 

3.8 

1908,   . 

.17 

11.06 

2.97 

.0665 

.0337 

.0131 

.0206 

.46 

.0043 

.0011 

.83 

- 

1909. 

.14 

7.82 

2.54 

.0459 

.0333 

.0151 

.0182 

.37 

.0038 

.0011 

.23 

— 

1910.   . 

.17 

8.33 

3.16 

.0775 

0284 

.0169 

.0115 

.37 

.0025 

.0012 

.23 

— 

191i;   .    .    . 

.21 

9.23 

2.44 

.0684 

0228 

.0115 

.0113 

,  .48 

.0083 

.0014 

.37 

— 

French  River. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911 

will  be  found  on  page  29. 

french  river. 

Chemical  Examination  of  Water  from  French  River.  —  Averages  fob 
Six  months,  from  June  to  November,  inclusive. 

French  River,  below  Webster. 

[Parts  in  100.000.) 


• 

rxbidux  on 
Etapobatxon. 

Ammonia. 

• 

1 

NiTBOGBN 

a 

9 

1 

a 

ALBUMINOID. 

AS 

Ymam. 

• 

J 

• 

i 

> 

• 

1 

• 

s 

! 

3 

1 

9  3 

1 

S 

J 

CO 

1 

o 

••4 

z 

1 

•p. 

z 

1 

1 

1S09.    .    •    • 

.44 

6.67 

2.07 

.0238 

.0612 

.0384 

0228 

.42 

.0024 

.0007 

.66 

1.6 

1900. 

.52 

6.79 

2.10 

.0202 

.0475 

0357 

0118 

.46 

.0062 

.0007 

.78 

1.5 

1901. 

.50 

6.29 

2.25 

.0090 

.0390 

.0265 

0125 

.33 

.0044 

.0002 

.76 

1.2 

1902 

.42 

4.92 

1.99 

.0057 

.0391 

.0264 

0127 

.89 

.0038 

.0002 

.65 

1.2 

1903. 

.48 

4.67 

1.88 

.0049 

0852 

.0241 

.0111 

.40 

.0058 

.0002 

.72 

0.9 

1904. 

.44 

6.02 

2  18 

.0267 

.0434 

.0281 

0153 

.58 

.0042 

.0004 

.70 

1.3 

1906. 

.61 

6.06 

2.19 

.0068 

.0353 

.0246 

0107 

.40 

.0088 

.0003 

.81 

0.0 

1907.* 

.54 

6.28 

2.62 

.0117 

.0544 

.0304 

.0240 

.49 

.0035 

.0004 

.60 

1.2 

1906.   . 

.44 

7.17 

2.82 

.0086 

.0507 

.0310 

.0197 

.61 

.0037 

.0010 

.81 

~ 

1909.   . 

.50 

7.42 

2.61 

.0267 

0638 

0385 

.0253 

.77 

.0055 

.0012 

.72 

— 

1910.   . 

.44 

8.27 

8.55 

.0512 

.0527 

.0321 

.0206 

.78 

.0016 

.0021 

.79 

. 

1911.   . 

.67 

10.23 

3.17 

.0219 

.0652 

.0405 

.0247 

.80 

.0015 

.0001 

.04 

- 

1  Four  months. 


236 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


HoosiCK  River. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911 
will  be  found  on  page  29. 

HOOSICK  RIVER. 

CimBaCAL  EXABONATION  OF  WaTER  FROM  HoOSICK  RiVER.  —  AyBRAOBS  FOR 

Six  Months,  from  June  to  November,  iNCLusnns. 
Hoosick  River,  at  WiUiamstoum. 

[Parts  in  100,000.1 


• 

1 

Rbudub  on 
Evaporation. 

Ammonia. 

J 

NiTBOOBN 
A8 

• 

1 

• 

1 

ALBUMINOID. 

Yeah. 

• 

1 

Loaaon 
Ignition. 

• 

• 

1 

i 
1 

OQ 

* 

i 

1 

mm* 

z 

• 

1 

i 

t3 

1887,       . 

.22 

12.06 

1.22 

.0065 

.0190 

^^ 

_ 

.23 

.0232 

^^ 

^^ 

^ 

1888. 

.12 

10.82 

1.90 

.0026 

.0310 

.0142 

.0068 

.27 

.0247 

.0015 

- 

.» 

18M. 

.87 

13.66 

2.74 

.0166 

.0361 

.0224 

.0137 

.50 

.0102 

.0014 

.42 

9.0 

1896. 

.34 

14.20 

3.26 

.0190 

.0434 

.0241 

.0183 

.68 

.0090 

.0020 

.53 

9.0 

1896. 

.21 

11.71 

2.39 

.0295 

.0267 

.0172 

.0096 

.39 

.0133 

.0018 

.33 

8.6 

1897. 

.26 

11.32 

2.39 

.0174 

.0312 

.0173 

.0130 

.30 

.0265 

.0011 

.31 

7.9 

1898. 

.27 

10.46 

2.38 

.0223 

.0311 

.0210 

.0101 

.31 

.0170 

.0007 

.34 

6.6 

1899. 

.30 

15.21 

3.31 

.0252 

0632 

.0879 

.0243 

.64 

.0070 

.0029 

.62 

8.3 

1900, 

.28 

14.20 

2.79 

.0433 

.0547 

.0301 

.0246 

.60 

.0087 

.0043 

.58 

7.8 

1901. 

.27 

13.02 

8.70 

.0400 

.0520 

0250 

.0270 

.43 

.0152 

.0024 

.63 

7.3 

1902. 

.22 

10.62 

2.87 

.0069 

.0307 

.0172 

.0135 

.34 

.0123 

.0014 

.40 

6.4 

1903. 

.17 

10.50 

2.37 

.0272 

.0264 

.0151 

.0113 

.29 

.0183 

.0019 

.33 

7.5 

1904. 

.13 

12.80 

3.23 

.0677 

.0310 

.0191 

.0119 

.46 

.0203 

.0024 

.29 

8.3 

1905. 

.20 

11.09 

2.81 

.0295 

.0265 

.0156 

.0109 

.32 

.0123 

.0015 

.31 

5.6 

1906. 

.81 

13.28 

3.68 

.0415 

.0489 

.0252 

.0237 

.47 

.0147 

.0030 

.43 

6.0 

1907. 

.26 

11.80 

2.93 

.0431 

.0890 

.0231 

.0159 

.47 

.0135 

.0021 

.39 

7.9 

1908. 

.23 

14.00 

3.86 

.0559 

.0323 

.0195 

.0128 

.54 

.0065 

.0023 

.37 

— 

1909, 

.23 

15.46 

4.09 

.0496 

0382 

.0243 

.0139 

.62 

.0060 

.0035 

.41 

— 

1910. 

.30 

13.06 

4.43 

.0820 

.0336 

.0219 

.0117 

.52 

.0102 

.0018 

.41 

— 

1911. 

.26 

12.38 

z.n 

.1153 

.0492 

.0232 

.0360 

.58 

.0065 

.0022 

.43 

— 

HousATONic  River. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911 
will  be  found  on  page  30. 

HOUSATONIC  RIVER. 

CHBBacAL  Examination  of  Water  from  Housatonic  River  and  its 
Branches.  —  Averages  for  Six  Months,  from  June  to  November, 
inclusive. 

East  Branch,  belaw  PiUsfidd. 

IParta  in  100.000.] 


— 

' — 

Rbbidub  on 

Ammonia. 

NiTBOOBN 

• 

• 

Etapobation. 

A8 

* 

albuminoid. 

• 

8 

Yeab. 

m 

4 

• 

1 

• 

• 

1 

• 

s 

J 

8 

I 

ii 

1 

^ 

1 

9 

o 

i 

1 

1 

1903, 

.32 

9.75 

2.92 

.0118 

.0226 

.0153 

.0073 

.25 

.0142 

.0006 

.56 

6.8 

1904,1 

.28 

9.02 

3.15 

.0117 

.0248 

.0175 

.0073 

.26 

.0113 

0005 

.47 

6.2 

1907. « 

.42 

9.40 

3.00 

.0286 

.0284 

.0186 

.0098 

.28 

.0060 

.0010 

.50 

6.4 

1906.* 

.29 

12.76 

3.67 

.0327 

.0250 

.0177 

.0073 

.40 

.0140 

.0011 

.47 

1909. 

.26 

12.60 

4.37 

.0431 

.0306 

.0215 

.0090 

.33 

.0087 

.0007 

.44 

_ 

1910. 

.30 

12.96 

5.26 

.0437 

.0233 

.0182 

.oa5i 

.40 

.0080 

.0012 

.48 

. 

1911, »     . 

.29 

12.03 

4.26 

.0231 

.0253 

.0169 

00R4 

.37 

.0060 

.0011 

.54 

— 

^  Three  months. 


'  Two  months. 


*  November  omitted. 
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HOUSATONIC  BIVBB. 

Cheiogal  Examination  of  Water  from  Housatonic  River  and  its 

Branches,  etc.  —  Condvded. 

West  Branch,  hehw  PitUfield. 

[Parts  in  100,000.] 


Ybab. 


190B, 
1901.* 
1906,  > 
1900, 
1910, 
1911.  > 


.29 

.15 
.20 

.22 

.19 


RanDva  on. 
Etaporatiok. 


10.43 
12.27 
13.28 
11.00 
13.85 
12.73 


2.83 
3.50 
3.68 
2.87 
4.08 
4.70 


Ammonia. 


ALBUMINOID. 


.0100 

.0137 
.0210 
.0070 
.0218 
.0090 


0210 
0423 
0801 
0283 
0448 
0317 


I 


I 


00 


.0148 
.0217 
.0194 
.0175 
.0218 
.0184 


.0067 
.0206 
.0107 
.0108 
.0228 
.0133 


s 

I 


.23 
.35 
.26 
.24 
.40 
.26 


Nitbogbn 

A8 


I 

2: 


0143 
0060 
0026 
0010 
0012 
0030 


.0006 
.0004 
.0009 
.0003 

.0011 
.0006 


1 


8 

d 


.46 
.35 
.36 
.25 
.40 
.37 


I 


7.4 

7.8 


^  Three  months. 


*  November  omitted. 


Sovihr^west  Branch,  at  PiUsfidd. 


1880.   . 

.17 

14.02 

2.58 

.0040 

0353 

.0211 

.0142 

.16 

.0108 

.0004 

.87 

9.2 

ISOO. 

.14 

14.87 

2.15 

.0192 

0335 

.0229 

.0106 

.21 

.0107 

.0008 

.35 

10.2 

1901, 

.14 

13.20 

3.87 

.0051 

.0302 

.0197 

.0105 

.16 

.0096 

.0004 

.41 

9.4 

1902. 

•      • 

.11 

12.30 

3.09 

.0057 

.0224 

.0136 

.0088 

.12 

.0108 

0005 

.37 

8.7 

190S. 

.10 

11.63 

2.37 

.0045 

.0162 

.0109 

.0053 

.11 

.0115 

.0003 

.25 

8.8 

1904,  > 

.15 

12.45 

3.63 

.0116 

.0455 

.0223 

.0232 

.34 

.0040 

.0018 

.35 

7.8 

1907.  • 

.81 

10.78 

2.30 

.0040 

.0258 

.0168 

.0090 

.20 

.0025 

.0003 

.39 

8.2 

1906.*  . 

.18 

15.17 

4.89 

.0216 

.0269 

.0159 

.0110 

.23 

.0036 

0007 

.38 

- 

1909.   . 

.17 

14.82 

4.41 

.0041 

.0265 

.0158 

.0112 

.23 

.0082 

.0005 

.37 

- 

1910.   . 

.17 

14.45 

5.25 

.0049 

.0196 

.0135 

.0061 

.17 

.0045 

.0006 

.30 

- 

1911. >   . 

.14 

12.62 

3.35 

.0013 

.0224 

.0131 

.0093 

.19 

.0110 

.0006 

.34 

- 

>  Three  months. 


*  Two  months. 


*  November  omitted. 


HousaUmic  River,  bdow  Great  Barrington. 


1908. 

.18 

14.97 

3.69 

.0106 

.0269 

.0172 

.0097 

.43 

.0107 

.0011 

.36 

— 

1909, 

.16 

14.91 

4.41 

.0067 

.0247 

.0173 

.0074 

.47 

.0078 

.0012 

.35 

- 

1910.   . 

.22 

14.97 

5.32 

.0128 

.0233 

.0181 

0062 

.51 

.0090 

.0021 

.34 

- 

1911,   . 

.19 

14.42 

5.29 

.0178 

.0217 

.0157 

.0060 

.45 

.0087 

.0045 

.40 

- 
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Mebrihagk  Eiyer. 
mebbimack  river. 

Chemical  Examination  of  Wateb  from  Merbimack  Riveb.  —  Aybraoeb 
FOB  Six  Months,  fbom  Jxtne  to  Noyembeb,  inclusive. 

Merrimack  River,  above  Lowell. 

[Parta  in  100.000.] 


1 

rssidub  on 
Etapobation. 

Ajuionia. 

• 

O 

NXTBOOBN 

•8 

i 

ALBUUINOID. 

A8 

Year. 

• 

• 

1 

• 

1 

• 

1 

GO 

• 

1 

2: 

• 

• 

•2 

1887.   . 

.46 

4.08 

1.10 

.0024  '.0156 

- 

- 

.17 

.0078 

- 

1888, 

.32 

3.47 

1.01 

.0014 

.0161 

.0137 

.0024 

.16 

.0082 

.0002 

- 

- 

1889. 

.87 

- 

- 

.0028 

.0166 

.0143 

.0023 

.17 

.0067 

.0001 

- 

1890. 

.84 

3.85 

1.58 

.0025 

.0148 

.0123 

.0026 

.14 

.0106 

.0002 

- 

1.4 

1801, 

.27 

3.73 

1.47 

.0029 

.0147 

.0111 

.0036 

.17 

.0080 

.0002 

- 

1.4 

1892, 

.39 

3.75 

1.37 

.0028 

.0139 

.0106 

.0033 

.15 

.0097 

.0002 

- 

1.6 

1803. 

.26 

8.47 

1.18 

.0028 

.0141 

.0110 

.0031 

.17 

.0072 

.0001 

.88 

1.1 

1894. 

.29 

3.86 

1.32 

.0037 

.0140 

.0114 

.0026 

.19 

.0042 

.0001 

.86 

1.2 

1895. 

.43 

3.97 

1.61 

.0019 

.0197 

.0151 

.0046 

.24 

.0054 

.0001 

.65 

1.2 

1806. 

.44 

3.85 

1.41 

.0049 

.0181 

.0149 

.0032 

.18 

.0053 

.0002 

.66 

1.0 

1897. 

.64 

8.62 

1.68 

.0030 

.0181 

.0148 

.0033 

.16 

.0077 

.0001 

.62 

0.9 

1898. 

.39 

3.93 

1.74 

.0032 

.0197 

.0171 

.0026 

.19 

.0047 

.0001 

.61 

1.0 

1899. 

.20 

3.88 

1.45 

.0060 

.0205 

.0166 

.0039 

.22 

.0055 

.0002 

.88 

1.2 

1900. 

.23 

3.72 

1.21 

.0068 

.0215 

.0158 

.0057 

.23 

.0038 

.0002 

.44 

1.3 

1901. 

.38 

4.32 

1.98 

.0060 

.0208 

.0172 

.0036 

.20 

.0042 

.0002 

.69 

1.2 

1902.   . 

.38 

3.81 

1.59 

.0056 

.0163 

.0142 

.0021 

.17 

.0043 

.0001 

.64 

0.9 

1908. 

.30 

4.00 

1.65 

.0058 

.0171 

.0129 

.0042 

.23 

.0040 

.0002 

.59 

1.1 

1904.   . 

.33 

4.61 

1.92 

.0077 

.0194 

.0153 

.0041 

.23 

.0047 

.0002 

.69 

1.3 

1906.   . 

.40 

4.80 

1.95 

.0112 

.0202 

.0160 

.0042 

.25 

.0038 

.0002 

.71 

1.1 

1906.   . 

.37 

4.64 

1.84 

.0100 

.0201 

.0174 

.0027 

.26 

.0032 

.0002 

.71 

1.2 

1907.   . 

.38 

4.60 

1.88 

.0079 

.0194 

.0135 

.0059 

.28 

.0048 

.0002 

.62 

1.2 

1908,   . 

.29 

4.67 

1.80 

.0125 

.0195 

.0141 

.0054 

.86 

.0048 

.0003 

.64 

1.8 

1909.   . 

.81 

5.16 

2.38 

.0185 

.0213 

.0161 

.0052 

.36 

.0018 

.0002 

.68 

1.6 

1910.   . 

.37 

5.11 

1.78 

.0242 

.0221 

.0180 

.0041 

.85 

.0035 

.0007 

.68 

1.4 

1911.   . 

.39 

5.82 

2.09 

.0166 

.0219 

.0165 

.0054 

.36 

.0033 

.0006 

.66 

1.5 
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m:bbbimack  bivbb. 

Chemical  Examination  op  Wateb  from  MEBBiBiAc  River,  etc. — 

Concluded, 

Merrimack  River,  above  Lavn'ence, 

[Parts  in  100,000.] 


m 

1 

RXSIDUX  ON 
EVAPOBATXON. 

Ammonia. 

NXTBOOBN 

• 

1 
1 

1 

AI.BUMINOXD. 

A8 

Ybab. 

1 

• 

p 

• 

1 

1 

00 

1 

• 

1 

• 

n 

1887.   . 

.47 

4.82 

1.24 

.0027 

.0211 

- 

- 

.22 

.0097 

- 

- 

— 

1888,   . 

.32 

3.64 

1.13 

.0020 

.0197 

.0153 

.0044 

.18 

.0074 

.0003 

- 

- 

1889,   . 

.35 

- 

- 

.0047 

.0212 

.0176 

.0036 

.20 

.0053 

.0002 

- 

- 

1890,   . 

.37 

4.27 

1.56 

.0061 

.0187 

.0148 

.0039 

.19 

.0068 

.0002 

- 

1.6 

1891,   . 

.21 

4.06 

1.37 

.0086 

.0179 

.0138 

.0041 

.21 

.0090 

.0002 

- 

1.4 

1892,   . 

.46 

4.25 

1.50 

.0054 

.0186 

.0155 

.0031 

.19 

.0087 

.0002 

- 

1.5 

1883.   . 

.40 

4.25 

1.62 

.0084 

.0172 

.0138 

.0d34 

.23 

.0057 

.0003 

.52 

1.3 

1894.   . 

.32 

3.82 

1.35 

.0086 

.0174 

.0142 

.0032 

.25 

.0043 

.0001 

.40 

1.3 

1895,   . 

.52 

4.45 

1.97 

.0068 

.0251 

.0104 

.0057 

.30 

.0067 

.0003 

.60 

1.5 

1896.   . 

.46 

4.24 

1.70 

.0100 

.0224 

.0181 

.0043 

.25 

.0067 

.0005 

.57 

1.3 

1897.   . 

.58 

4.06 

1.67 

.0061 

.0222 

.0190 

.0032 

.21 

.0053 

.0002 

.53 

1.0 

1896. 

.44 

4.46 

1.87 

.0076 

.0262 

.0208 

.0054 

.25 

.0050 

.0005 

.59 

1.3 

1899.   . 

.24 

4.42 

1.67 

.0138 

.0277 

.0207 

.0070 

.32 

.0052 

.0004 

.43 

1.3 

1900,   . 

.27 

4.22 

1.35 

.0126 

.0249 

.0190 

.0059 

.32 

.0050 

.0008 

.46 

1.3 

1901.   . 

.44 

4.73 

1.00 

.0100 

.0280 

.0205 

.0075 

.28 

.0070 

.0006 

.65 

1.5 

1902.   . 

.42 

4.40 

1.85 

.0110 

.0231 

.0180 

.0051 

.26 

.0038 

.0003 

.65 

1.1 

1903.   . 

.37 

4.66 

1.73 

.0111 

.0226 

.0166 

.0060 

.31 

.0052 

.0005 

.64 

1.4 

1904.   . 

.31 

4.67 

1.80 

.0211 

.0247 

.0170 

.0077 

.33 

.0053 

.0004 

.62 

1.4 

1905.   . 

.44 

4.92 

2.01 

.0177 

.0242 

.0183 

.0059 

.38 

.0040 

.0005 

.74 

1.2 

1906. 

.39 

5.30 

2.12 

.0170 

.0263 

.0215 

.0048 

.40 

.0027 

.0005 

.72 

1.4 

1907,   . 

.40 

4.92 

1.80 

.0293 

.0253 

.0175 

.0078 

.41 

.0047 

.0005 

.59 

1.3 

1906.   . 

.83 

5.61 

2.19 

.0354 

.0303 

.0196 

.0107 

.57 

.0052 

.0006 

.74 

1.5 

1909.   . 

.33 

6.28 

2.04 

.0336 

.0262 

.0196 

.0066 

.53 

.0025 

.0007 

.67 

1.7 

1910.   . 

.39 

- 

- 

.0266 

0242 

.0183 

.0059 

.53 

.0125 

.0008 

.57 

1.6 

1911.   . 

.23 

8.22 

3.10 

.0240 

.0286 

.0227 

.0059 

.53 

.0118 

.0007 

.65 

1.6 
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MlLLER^S  BlVER. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911 
will  be  found  on  page  30. 

MILLEB'S  BIVBB. 

Chemical  Examikation  of  Water  from  Miller's  River.  —  Averages  for 
Six  Months,  from  Jttne  to  NovEBiBER,  inclusive. 

Miller's  River ,  below  Miller's  Falls, 

[Parts  in  100.000.) 


• 

Rbsidub  on 

Ammonia. 

• 

NiTROGBN 

• 

1 
1 

Evaporation. 

1 

albuminoid. 

A8 

Year. 

• 

6 

■ 

• 

1 

1 

QQ 

• 

J 

2: 

• 

1 

• 

1 

1908.  . 

1909.  . 

1910.  . 

1911.  . 

.54 
.64 

.65 

.06 

4.69 
4.88 
6.48 
5.98 

2.00 
1.84 
2.28 
2.58 

.0064 
.0035 
.0068 
.0056 

.0233 
.0207 
.0231 
.0258 

.0181 
.0181 
.0202 
.0220 

.0062 
.0026 
.0020 
.0038 

.34 
.34 
.44 
.35 

.0060 
.0030 
.0076 
.0052 

.0002 
.0302 
.0002 

.0002 

.64 
.60 
.68 
.90 

^ 

Nashua  River. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911 
will  be  found  on  page  31. 

NASHUA  BIVEB. 

Chemical  Examination  of  Water  from  Nashua  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

North  Branch  oj  Nashua  River,  below  Fitchburg. 

[Parts  in  100.000.1 


Rbsidub  on 
Evaporation. 

Ammonia. 

• 

Nitboqbn 

AB 

8 

albuminoid. 

YXAB. 

• 

g 

1 

i 

• 

• 

1 

• 

• 

O.tJ 

• 

1 

1 

1 

J 

1 

1 

p 

1 

1 

1 

K 

CO 

1 

25 

1 

1893.   . 

.70 

8.32 

2.88 

.0562  .0406 

.0289 

.0116 

.73 

.0097 

.0030 

.73 

2.2 

1804.   . 

.60 

9.18 

2.22 

.0987  .0425 

.0^08 

.0117 

.99 

.0123 

.0034 

.64 

24 

1896.   . 

.71 

9.42 

2.72 

.1387 

.0403 

0381 

.0112 

1.08 

.0088 

.0014 

.82 

2.6 

1896. 

.57 

9.27 

2.62 

.0698 

.0637 

.0384 

.0153 

.05 

.0127 

.0030 

.71 

2.4 

1807. 

.67 

7.62 

2.50 

.0512 

.0618 

.0389 

.0129 

.71 

.0112 

.0009 

.79 

2.1 

1898. 

.66 

7.02 

2.37 

.0688 

.0029 

.0399 

.0230 

.56 

.0097 

.0016 

.72 

1.8 

1899. 

.63 

10.12 

2.95 

.1507 

.0648 

a')37 

.0311 

1.03 

.0055 

.0013 

.88 

2.4 

1900. 

.42 

9.55 

2.42 

.1575 

.0826 

.0479 

.0846 

1.08 

.0080 

.0016 

.78 

2.6 

1901. 

.42 

8.45 

2.58 

.0964 

.0608 

.0347 

.0161 

.67 

.0080 

.0018 

.60 

2.2 

1902. 

.39 

7.83 

2.42 

.1070 

.0667 

.0407 

.0150 

.68 

0072 

.0012 

.71 

1.9 

1903, 

.38 

7.21 

2.10 

.1200 

.0471 

.0281 

.0190 

.73 

.0095 

.0014 

.62 

1.7 

1904, 

.33 

9.05 

2.70 

.1858 

.0596 

.0341 

.0255 

.88 

.0077 

.0016 

.70 

2.1 

1906. 

.48 

7.66 

2.33 

.1284 

.0568 

.0354 

.0214 

.73 

.0053 

.0008 

.80 

2.1 

1906, 

.47 

7.68 

2.16 

.1037 

.0658 

.0356 

.0202 

.76 

.0083 

.0020 

.68 

2.0 

1907. 

.60 

10.77 

2.72 

.2180 

.0654 

0350 

.0304 

1.24 

.0065 

.0012 

.72 

2.8 

1908. 

.52 

16.06 

3.60 

.2605 

.0861 

.0494 

.0367 

1.58 

.0033 

.0016 

1.04 

- 

1909. 

.52 

16.85 

8.42 

.3220 

.0958 

.0563 

.0396 

1.87 

.0027 

.0014 

1.02 

- 

1910. 

.60 

20.11 

4.90 

.4047 

.1235 

.0789 

.0446 

2.29 

.0017 

.0009 

1.03 

— 

1911. 

.51 

19.38 

5.67 

.2848 

.1035 

.0666 

.0460 

2.37 

.0027 

.0016 

1.16 

■ 
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Chsmical 


NASHUA  BIVBB. 

Examination  of  Water  fbom  Nashua  Riveb,  etc.  —  Conclitded. 
North  Branch  of  Nashua  River,  at  Lancaster, 

[Parta  in  100,000.] 


• 

1 

Rbbidub  on 
evapoiiation. 

Ammonia. 

Chlorine. 

NiTBOOXN 

-i 

I 
1 
1 

1 

ALBUMINOID. 

A8 

YB4R. 

• 

Loos  on 
Ignition. 

• 

3 

1 
1 

1 

00 

• 

1 

• 

1 

•*• 
Z 

• 

1 

U92.   . 

.48 

9.75 

2.10 

.0422 

.0274 

.0237 

.0037 

1.11 

.0460 

.0010 

- 

3.0 

18M, 

.40 

8.07 

1.97 

.0215 

.0226 

.0182 

.0044 

.97 

.0295 

.0011 

.49 

2.2 

1806, 

.61 

8.28 

2.39 

.0318 

.0272 

.0214 

.0058 

1.01 

.0284 

.0034 

.56 

2.3 

1896. 

.67 

6.97 

2.17 

.0253 

.0322 

.0253 

.0069 

.60 

.0167 

.0034 

.60 

2.0 

1897. 

.65 

6.45 

2.03 

.0225 

.0290 

.0221 

.0069 

.40 

.0153 

.0015 

.68 

1.5 

1896. 

.48 

6.33 

2.10 

.0400 

.0845 

.0263 

.0062 

.66 

.0227 

.0033 

.51 

1.7 

1899. 

.39 

7.60 

2.33 

0739 

.0305 

0305 

.0060 

.75 

.0153 

.0028 

.60 

2.0 

1900.   . 

.29 

7.17 

1.55 

.0545 

.0326 

.0264 

.0062 

.81 

.(002 

.0039 

.52 

2.1 

1901.   . 

.37 

6.72 

2.14 

.0432 

.0329 

.0240 

.0069 

.54 

.0087 

.0021 

.58 

1.9 

1002.   . 

.40 

7.96 

2.66 

.0757 

.0324 

.0267 

.0057 

.70 

.0188 

.0043 

.58 

1.8 

1908.   . 

.36 

6.95 

2.35 

.0473 

.0260 

.0201 

.0059 

.58 

.0258 

.0034 

.52 

1.6 

1904.   . 

.32 

8.01 

2.18 

.0803 

.0318 

.0267 

.0051 

.80 

.0267 

.0040 

.53 

2.0 

1905. 

.34 

7.20 

2.13 

.0616 

.0296 

.0227 

.0060 

.70 

.0207 

.0044 

.50 

1.0 

1906.   . 

.44 

7.34 

2.12 

.0510 

.0311 

.0240 

.0071 

.72 

.0238 

.0027 

.56 

2.0 

1907. 

.44 

8.34 

2.33 

.0600 

.0204 

.0282 

.0062 

.89 

.0333 

.0084 

.53 

2.1 

1906.   . 

.40 

10.60 

2.73 

.1075 

.0309 

.0259 

.0050 

1.28 

.0405 

.0090 

.58 

- 

1909.   . 

.44 

12.26 

3.41 

.1556 

.0330 

.0284 

.0046 

1.46 

.0360 

.0066 

.60 

- 

1910.   . 

.45 

13.44 

3.82 

.1655 

.0462 

.0360 

.0006 

1.63 

.0388 

.0108 

.70 

- 

1911.   . 

.51 

15.64 

4.10 

.3067 

.0828 

.0406 

.0420 

1.05 

.0208 

.0083 

.92 

- 

Naahva  River,  at  Pepperell. 


1899.   . 

.28 

6.91 

2.19 

.0167 

.0248 

.0221 

.0027 

.78 

.0137 

.0008 

.46 

2.1 

1901. 

.37 

6.00 

2.06 

.0154 

0266 

.0230 

.0036 

.45 

.0092 

.0005 

.55 

1.9 

1902. 

.37 

5.81 

2.07 

.0118 

.0184 

.0167 

.0017 

.40 

.0162 

.0006 

.51 

1.7 

1903. 

.35 

5.15 

1.57 

.0007 

.0180 

.0152 

.0028 

.44 

.0128 

.0008 

.55 

1.6 

1904.1 

.30 

6.23 

1.93 

.0111 

.0206 

.0171 

.0035 

.58 

.0243 

.0008 

.44 

1.9 

1006.   . 

.32 

10.85 

3.40 

.0317 

.0295 

.0202 

.0093 

1.45 

.0194 

.0008 

.63 

- 

1909, 

.38 

14.29 

4.62 

.0354 

.0376 

.0291 

.0085 

1.95 

.0211 

.0017 

.92 

- 

1910.   . 

.37 

14.77 

4.14 

.0128 

.0329 

.0252 

.0077 

1.03 

.0207 

.0008 

.81 

- 

1911.   . 

.40 

12.10 

3.n 

.0423 

.0393 

.0293 

.0100 

1.31 

.0213 

.0048 

.62 

- 

1  Three  months. 
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Neponset  River. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911 
will  be  found  on  page  24. 


neponskt  riveb. 

Chemical  Examination  op  Wateb  from  Neponsbt  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

Neponset  Rwer,  at  Hyde  Park, 

[Parts  in  100.000.] 


• 

1 

Rbsxdub  on 
Evaporation. 

Ammonia. 

s 
1 

NiTBOOBN 

• 

•8 
S 

1 

. 

ALBUMINOID. 

A8 

Y«AR. 

• 

1 

Lesson 
Ignition. 

• 

• 

1 

1 

« 

f 

2: 

• 

1 

•c 

•*< 

• 

1 

1887,   . 

1.18 

8.20 

2.22 

.0053 

.0402 

- 

- 

.98 

.0077 

- 

- 

- 

1888, 

1.12 

7.77 

2.37 

.0040 

.0392 

.0358 

.0034 

1.08 

.0074 

.0003 

- 

- 

1893. 

1.27 

8.60 

2.68 

.0233 

.0370 

.0282 

.0088 

1.47 

.0045 

.0009 

1.00 

2.6 

1894, 

1.19 

12.87 

3.03 

.0196 

.0466 

.0333 

.0133 

2.31 

.0033 

.0002 

1.03 

4.1 

1895, 

.97 

10.01 

3.07 

.0341 

.0440 

.0373 

.0067 

1.51 

.0042 

0001 

1.05 

3.7 

1896, 

1.26 

10.41 

3.12 

.0162 

.0431 

.0395 

.0036 

1.68 

.0033 

.0001 

1.26 

3.3 

1897. 

1.30 

11.64 

3.34 

.0336 

.0494 

.0417 

.0077 

1.81 

.0037 

.0001 

1.31 

4.0 

1898. 

1.28 

8.82 

3.52 

.0161 

.0505 

.0398 

.0107 

1.02 

.0023 

.0002 

1.30 

2.7 

1899, 

1.14 

16.24 

4.51 

.0264 

.0936 

.0693 

.0243 

2.20 

.0032 

.0002 

1.76 

6.7 

1900. 

1.10 

10.69 

2.99 

.0400 

.0576 

.0381 

.0195 

1.45 

.0048 

.0005 

1.07 

3.2 

1901, 

1.43 

13.26 

5.09 

.0224 

0802 

.0691 

.0211 

1.69 

.0036 

.0006 

1.82 

4.2 

1902, 

1.02 

12.57 

4.19 

.0360 

.0640 

.0547 

.0093 

1.72 

.0035 

.0004 

1.29 

4.0 

1903, 

1.29 

14.21 

4.95 

.0278 

.0811 

.0638 

.0173 

1.86 

.0034 

.0010 

1.71 

4.5 

1904, 

1.08 

16.22 

5.68 

.0631 

.1007 

.0777 

.0230 

2.07 

.0037 

.0005 

1.67 

5.6 

1905, 

1.22 

21.88 

6.68 

.0813 

.1043 

.0861 

.0182 

3.44 

.0028 

.0006 

2.22 

6.6 

1906. 

1.35 

13.47 

4.42 

.0549 

.0875 

.0674 

.0201 

2.21 

.0025 

.0008 

1.85 

3.9 

1907, 

.90 

22.58 

6.31 

.1201 

.1412 

.0961 

.0451 

3.81 

.0042 

.0004 

1.94 

6.9 

190S, 

- 

25.40 

7.19 

.1132 

.1209 

.0844 

.0365 

5.08 

.0027 

.0006 

2.01 

8.8 

1909, 

- 

28.69 

9.08 

.1723 

.1218 

.0898 

.0320 

5.35 

.0027 

.0009 

2.02 

10.0 

1910,   . 

- 

81.37 

10.16 

.1740 

1333 

.1000 

.0333 

5.84 

.0010 

.0002 

2.96 

10.4 

1911, 

1.24 

18.82 

5.49 

.0786 

.0727 

.0539 

.0188 

3.36 

.0025 

.0007 

1.86 

7.1 

No.  34.] 
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QuiNEBAUo  River. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911 

will  be  found  on  page  34. 

quinebaxj6  biveb. 

Chemical  Examination  of  Water  from  Quinebaug  River.  —  Averages 
FOR  Su^  Months,  from  June  to  November,  inclusive. 

Quinebaug  River,  bebw  SotUhbridge. 

[Fart8  in  100,000.] 


• 

rb0xdub  on 
Evaporation. 

Ammonia. 

• 

s 

1 

NiTBOOXN 

« 

# 

1 

1 

ALBX7MINOID.   | 

AS 

Ykar. 

• 

1 

n  on 
Knition. 

• 

1 

ipended. 

1 

• 
• 

1 

* 

6 

5 

5" 

^ 

b 

••4 

S 

A 

IcRW,    ... 

.64 

4.18 

2.00 

.0064 

.0372 

.0309 

.0063 

.18 

.0050 

.0003 

.66 

0.8 

18W. 

.44 

4.32 

1.72 

.0071 

.0208 

.0229 

.0069 

.23 

.0048 

.0002 

.64 

1.2 

1900. 

.40 

4.31 

1.66 

.0168 

.0324 

.0211 

.0113 

.25 

.0024 

.0003 

.62 

1.0 

1901, 

.42 

4.62 

1.67 

.0147 

.0232 

.0158 

.0074 

.19 

.0050 

.0005 

.45 

1.7 

1902. 

.30 

4.12 

1.45 

.0068 

.0224 

.0179 

.0045 

.24 

.0054 

.0002 

.43 

1.2 

1903.  > 

.30 

3.84 

1.87 

.0076 

.0225 

.0181 

.0044 

.24 

.0043 

.0002 

.52 

1.0 

1904, 

.40 

4.17 

1.57 

.0086 

.0247 

.0180 

.0058 

.26 

.0068 

.0002 

.53 

1.2 

1908. 

.46 

6.82 

2.31 

.0075 

.0277 

.0174 

.0103 

.33 

.0038 

.0003 

.57 

- 

1909, 

.40 

6.48 

1.00 

.0087 

.0275 

.0210 

.0056 

.37 

.0077 

.0003 

.56 

- 

1910, 

.40 

6.20 

2.27 

.0104 

0334 

.0246 

.0088 

.42 

.0032 

.0004 

.53 

— 

1911, » 

.60 

5.02 

2.00 

.0180 

.0308 

.0240 

.0068 

.41 

.0067 

.0002 

.66 

"~ 

I  Four  months. 

Taunton  River. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911 
will  be  found  on  page  32. 

TAUNTOX  RIVER. 

Chemical  Examination  of  Water  from  Taunton  River.  —  Averages  for 
Six  Months,  from  Junp  to  November,  inclusive. 

Taunton  River,  below  Taunton, 

[Parts  in  100,000.] 


• 

Rbuduk  on 
Etapo&ation. 

Ammonia. 

• 

o 

1 

Nitsoobn 

AS 

•8 

8 

1 

1 
1 

ALBX7MINOID. 

Ykab. 

1 

Loss  on 
Ignition. 

1 

1 

1 

Suspended. 

i 

> 

1 

Z 

• 

IKM,    •     •     . 

1.56 

6.64 

3.30  1 

.0109 

.0345 

.0314 

.0031 

.61 

.0062 

.0003 

i  1.51 

1.3 

1899, 

.93 

6.31 

2.48 

.0176 

.0317 

.0279 

.0038 

.72 

.0060 

.0004 

1  1.04 

1.2 

1900, 

.71 

6.80 

1.91  ! 

.0205 

.0286 

.0258 

.0028 

1.06 

.0112 

.0006 

•  .76 

1.5 

1901,   . 

1.01 

6.15 

2.45  , 

.0203 

.0275 

.0255 

.0020 

.76 

.0134 

.0005 

.92 

1.6 

1902, t 

.94 

6.02 

2.36 

1902 

.0363 

.0308 

.0065 

1.29 

.0116 

.0012 

.90 

1.4 

1903, 

.96 

7.06 

2.60  1 

.0542 

.0270 

.0234 

.0036 

1.10 

.0177 

.0013 

1.02 

1.7 

1904, 

.95 

6.49 

2.60  • 

.0855 

.0319 

.0264 

.0055 

.94 

;.0137 

.0008 

1.06 

1.3 

1906, > 

1.41 

7.37 

3.11 

.0401 

.0385 

.0331 

.0054 

.05 

1.0162 

.0008 

1.36 

1.4 

1907,  > 

.94 

7.16 

2.62 

.1031 

.0343 

.0282 

.0061 

1.05 

,0115 

.0009 

1.05 

1.7 

1908, 

.73 

7.66 

2.52 

.0469 

.0278 

.0226 

.0052 

1.31 

1.0108 

.0011 

.74 

— 

1909, 

.90 

12.97 

3.87 

.0416 

.0303 

.0263 

.0040 

3.49 

.0105 

.0014 

.88 

- 

1910. 

1.04 

19.62 

5.60 

.0658 

.0376 

.0305 

.0071 

6.82 

.0110 

.0027 

.93 

— 

1911. 

1.04 

9.65 

2.80 

.0385 

.0330 

.0270 

.0060 

1.73 

.0205 

.0015 

•1.04 

^ 

^  September  omitted. 


*  June  omitted. 


s  Four  months. 
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Ten  Mile  Biver. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911 
will  be  found  on  page  33. 

TEN  MILE  BIVER. 

CHEBaCAL    EXAiaNATION    OF    WaTER    FROM  TeN    MiLE    RfVER.  —  AVERAGES 

FOR  Six  Months,  from  Jxtne  to  November,  inclusive. 
Ten  Mile  River,  below  AUleboraugh. 

[ParU  in  100.000.] 


• 

Rssxdus  on 
Evaporation. 

Ammonia. 

* 

s 

NlTBOGXN 

• 

ALBUMINOID. 

A8 

Ybab. 

» 

• 

a 

■ 

1 

1 

1 

s 

• 

1 

5 

ii 

1 

^ 

1 

1 

1 

1 

1 

1 

1 

1809,       . 

.71 

6.39 

2.15 

.0072 

.0379 

.0288 

.0091 

.62 

.0133 

.0004 

.74 

1.7 

1000. 

.47 

6.19 

1.60 

.0125 

.0363 

.0241 

.0122 

.84 

.0155 

.0004 

.49 

1.8 

1001, 

.46 

6.09 

2.12 

.0084 

.0290 

.0202 

.0088 

.71 

.0222 

.0004 

.61 

1.8 

1902. 

.41 

6.49 

1.83 

.0073 

.0394 

.0237 

.0157 

.88 

.0212 

.0004 

.52 

1.9 

1903. 

.3« 

7.48 

2.39 

.0282 

.0346 

.0200 

.0146 

.84 

.0315 

.0020 

.53 

1.8 

1904. 

.44 

8.80 

2.97 

.0931 

.0527 

am 

.0195 

1.03 

.0682 

.0083 

.58 

8.5 

1906. > 

.48 

17.57 

6.45 

.1586 

.0914 

.0490 

.0424 

1.07 

.0638 

.0121 

.92 

7.9 

1907.1 

.42 

19.07 

6.14 

.0036 

.1471 

.0830 

.0641 

1.78 

.2014 

.0100  1 

1.18 

7.5 

1908,       . 

.40 

10.89 

3.27 

.1108 

.0483 

.0204 

.0189 

1.87 

.0364 

.0035 

.61 

— 

1909, 

* 

.47 

11.23 

2.88 

.4322 

.0626 

.0380 

.0246 

1.51 

.0263 

.0086 

.78 

— 

1910, 

.29 

12.05 

3.32 

.2422 

.0545 

.0330 

.0215 

1.98 

.0357 

.0051 

.48 

. 

1911. 

.76 

11.04 

3.58 

1 

.0604 

.0506 

.0302 

.0204 

1.55 

.0382 

.0036  1 

1 

.04 

^ 

1  June  omitted. 


Westfield  RrvER. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1911 
will  be  found  on  page  33. 

westfield  biver. 

Chemical  Examination  of  Water  from  Westfield  River.  —  Averages 
FOR  Six  Months,  from  June  to  November,  inclusfvb. 

Westfield  River,  below  Westfield, 

[Parts  in  100.000.] 


Year. 


1002. 

1903. 

1904. 

1906.' 

1907. 

1908, 

1909. 

1910. 

1911. 


.22 
.15 
.21 
.21 
.24 
.17 
.22 
.13 
.25 


Rssidue  on 

EVAPOBATION. 

» 

0-^ 

» 

o.^ 

1 

J-- 

4.21 

1.60 

3.68 

1.30 

4.16 

1.59 

4.65 

1.48 

4.49 

1.63 

5.27 

2.19 

5.56 

1.68 

6.71 

2.39 

5.86 

2.03 

Ammonia. 


ALBUMINOID. 


I 


a 

9 

GO 


0062 
,0037 
0067 
0086 
0053 
0218 
0179 
0214 
0272 


0144 

.0127 

.0152 

;.0161 

.0137 

.0161 

..0187 

,0143 

1.0162 


.0118 
.0105 
0119 
.0135 
.0111 
0116 
.0143 
0120 
.0133 


.0026 
.0022 
.0033 
.0026 
.0026 
.0045 
.0044 
.0023 
.0029 


I 


.14 
.16 
.16 
.18 
.21 
.27 
.26 
.80 
.28 


Nitrogen 

AS 


I 
I 


X 


.0062 
.0088 
.0068 
.0035 
.0075 
.0063 
.0075 
.0304 
.0077 


0002 
0003 
,0001 
0003 
,0003 
0006 
,0005 
0010 
0008 


I 
I 

s 


.89 
.28 
.38 
.29 
.31 
.28 
.34 
.21 
.88 


! 
I 


1.9 
1.8 
1.9 
2.1 
2.0 


1  Four  months. 


WATER  SUPPLY   STATISTICS; 


AL80 


RECORDS  OF  RAINFALL  AND  FLOW  OF  STREAMS. 


(2«1 


WATER  SUPPLY  STATISTICS. 


During  the  year  1911  water  supplies  were  introduced  into  the  towns 
of  Ashland  (population  1,682),  Blackstone  (population  5,648),  Medway 
(population  2,696),  Russell  (population  965),  West  Bridgewater  (popu- 
lation 2,231)  and  Worthington  (population  569).  The  works  in  all 
of  these  places  are  owned  by  the  town  with  the  exception  of  those  in 
Worthington,  which  are  owned  by  the  Worthington  Fire  District.  Water 
supplies  were  also  introduced  into  the  Deerfield  Fire  District  in  the 
town  of  Deerfield,  the  Cherry  Valley  and  Eochdale  Water  District  in 
the  town  of  Leicester,  and  South  Hadley  Fire  District  No.  2  in  the 
town  of  South  Hadley.  The  villages  of  South  Deerfield  in  the  town  of 
Deerfield,  Leicester  in  the  town  of  Leicester,  and  South  Hadley  Falls 
in  the  town  of  South  Hadley  had  previously  been  supplied  with  water. 

Of  the  354  cities  and  towns  in  Massachusetts,  all  of  the  33  cities  and 
165  of  the  towns  are  provided  with  public  water  supplies.  The  follow- 
ing table  gives  the  classification  by  population  of  the  cities  and  towns 
having  and  not  having  public  water  supplies  at  the  end  of  the  year :  — 


POPXTLATION,  1910. 


Number  of 

Plaoea  of  Given 

Population 

having 

Public  Water 

Supplies. 


Total 
Population  of 

Places 

in  Preceding 

Column. 


Number  of 

Places  of  Given 

Population 

not  having 

Public  Water 

Supplies. 


Total 
Population  of 

Places 

in  Preceding 

Column. 


Under  600,  . 
500-M9, 
1.000-1,489,  . 
1,500-1.999,  . 
2,000-2,499,  . 
2,50(^-2.999.  . 
3,000-3,499,  . 
0,500—0,999.  • 
Above  4,000, 
Totals,  . 


6 

17 

12 

20 

11 

8 

5 

119 


198 


4.933 
20,950 
21,246 
44,447 
30,790 
28,167 
18,164 
3,018.160 


3.184,846 


39 

41 

33 

21 

13 

3 

1 

2 

3 


166 


13.020 

29,949 

40,813 

36.846 

28,846 

8,270 

3,078 

7,506 

13.242 


181.570 


From  the  above  table  it  will  be  seen  that  although  but  56  per  cent, 
of  the  cities  and  tovms  in  the  State  have  a  public  water  supply,  the  total 
population  of  the  places  supplied  is  96  per  cent,  of  the  total  population 
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of  the  State.  The  populations  given  in  this  table  were  obtained  by  using 
the  total  population  of  the  cities  and  towns  supplied,  and  is  somewhat 
greater  than  the  actual  number  of  persons  to  whom  the  public  water 
supply  is  available,  but  the  difference  is  not  great.  All  of  the  towns  in 
the  State  having  a  population  in  excess  of  5,000  are  now  supplied  with 
water,  and  there  are  only  9  towns  having  a  population  in  excess  of 
2,500  which  are  not  provided  with  public  water  supplies.  These  towns 
are  as  follows :  — 


TiOWN. 


Barnstable,  * 

Dartmouth, 

Warren, 

Templeton, 

Tewksbury, 


Popnlation, 
1910. 


4.676 
4,378 
4,188 
3,766 
3,760 


Town. 


Sutton, 
Weetport, 
Somereet, 
Norton, 


Population, 
1910. 


3,078 
2,928 
2,798 
2,644 


-  1  Works  under  construction. 

At  the  present  time  the  water  works  are  owned  either  by  the  munic- 
ipality or  by  a  fire  or  water  supply  district  in  all  of  the  cities  and  124 
of  the  towns,  while  in  41  towns  the  works  are  ovmed  by  private  com- 
panies. The  following  table  gives  the  classification  by  population  of  the 
cities  and  towns  which  own  their  water  works  and  those  which  are  sup- 
plied with  water  by  water  companies :  — 


POPTTLATION,  1910. 


Number 
of  Places  of 

Given 

Population 

owning  Water 

Works. 


Total 
Population  of 

Places 

in  Preceding 

Column. 


Number 
of  Places  of 
Given  Popula- 
tion supplied 
with  Water  by 
Private 
Companies. 


Total 
Population  of 

Places 

in  Preceding 

Column. 


Under  1,000, 
1.000-1.999.  . 
2.000-2.999.  . 
3.000-3.999.  . 
4,0uO~4f999.  • 
6,000^,999,  . 
6.000hB,999,  . 
7.000-7,999.  . 
Above  8.000, 
Totals.  . 


3 

20 
21 

6 
12 
16 

8 

6 
66 


157 


2.251 
28,964 
50,137 
20,348 
55.128 
87.513 
52.608 
36.946 
2.696.170 


3 
9 
10 
7 
3 
3 

1 
6 


3.030.064 


41 


2,682 
18,281 
25,100 
23.983 
13,811 
15,989 

7.688 
52.348 


154.782 
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From  the  above  table  it  will  be  seen  that  the  total  population  of  all 
places  supplied  by  private  companies  is  only  4.9  per  cent,  of  the  total 
population  of  all  of  the  cities  and  towns  supplied  with  water,  and  there 
are  only  9  towns  having  a  population  in  excess  of  5,000  which  are  sup- 
plied by  private  companies,  namely,  Milford,  Southbridge,  Dedham, 
Northbridge,  Palmer,  Bridgewater,  Grafton,  Pairhaven  and  Amherst. 

Consumption  op  Water. 

Records  of  the  consumption  of  water  are  kept  in  nearly  all  of  the 
cities  and  towns  where  water  is  pumped,  and  in  several  places  supplied 
by  gravity  Venturi  meters  are  used  to  measure  the  quantity  supplied. 

The  following  table  gives  statistics  with  regard  to  the  consumption 
of  water  in  the  year  1911  in  those  cities  and  towns  from  which  records 
could  be  obtained.  The  populations  for  the  year  1911  as  given  in  the 
table  were  obtained  by  adding  one-fifth  of  the  increase  in  population 
between  1905  and  1910  to  the  population  as  determined  by  the  census 
of  the  latter  year.  The  daily  consumption  of  water  per  inhabitant  has 
been  obtained  by  dividing  the  average  daily  consumption  by  the  esti- 
mated total  population  of  the  city  or  town  in  1911.  The  quantity  ob- 
tained in  this  manner  is  somewhat  less  than  the  actual  consumption  per 
person  using  the  water  because  there  are  in  all  cities  and  towns  a  greater 
or  less  number  of  persons  who  do  not  use  the  public  supply.  The  dif- 
ference between  the  number  of  inhabitants  and  the  number  of  consumers 
would  account  to  a  large  extent  for  the  low  rate  per  inhabitant  in  some 
of  the  towns  which  contain  villages  to  which  the  public  water  supply 
has  not  been  extended  and  in  towns  where  the  works  have  been  in  opera- 
tion but  a  short  time  and  where,  in  consequence,  water  has  not  come  into 
general  use.  In  some  towns  the  population  during  the  summer  months 
is  much  greater  than  that  shown  by  the  census  returns,  and  in  such  cases 
the  consumption  per  inhabitant  as  given  in  the  table  is  higher  than  it 
would  be  if  allowance  were  made  for  the  increased  population  in  the 
summer.    With  a  few  exceptions,  however,  the  diflPerence  is  not  great. 
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Stati8ti4X  relaHng  to  the  Consumption  of  Water  in  Various  Cities  and  Towns. 


* 

CiTT  OR  Town. 

Esti- 
mated 
Popu- 
lation, 

1911. 

Average 

DaUy 
Consump- 
tion 
(Gallons), 
1911. 

Daily 
Con- 
sumption 
per  In- 
habitant 
(Gallons). 
19U. 

City  or  Town. 

Esti- 
mated 
Popu- 
lation, 

1911. 

Average 
Daily 
Consump- 
tion 
(Gallons), 
19U. 

Daily 
Con- 
sumption 
ptor  In- 
habitant 
(Gallons), 
1911. 

Metropolitan  Water 
District:  I— 
Arlington, 

1,097,174 
11,491 

118,490,000 
983,000 

103 
86 

Chelmsford,   . 
Clinton, 

1 

'     5,161 

13,069 

74,000 
603,000 

14 
46 

Belmont,  . 

5,778 

416,000 

72 

Cohasset, 

2,557 

291,000 

114 

Boston,     . 

685.626 

85,572.000 

125 

Concord, 

6.621 

493,000 

74 

Chelsea,    . 
Everett,    . 

34,639 
34.359 

2,701,000 
2,558,000 

78 
74 

Danvers  and  Mid- 

dleton, 
Dedham, 

10.617 
9.586 

926,000 
1,235,000 

87 
129 

Lexington, 

4.996 

353,000 

71 

Dudley,  . 

4.357 

88.000 

20 

Maiden,    . 

45,677 

1,971,000 

43 

Easton,  . 

5.185 

130,000 

25 

Medford,  . 

23.843 

1,207,000 

51 

1.194 

54,000 

.     45 

Melrose,    . 

15,999 

1,013,000 

63 

Fairhaven, 

5.299 

427,000 

81 

MUton,     . 

8.098 

318,000 

39 

FaU  River.     . 

122.002 

5,177,000 

42 

Nahant,   . 

1.236 

152,000 

123 

Falmouth, 

3.125 

365.000 

117 

Quincy,    . 

33.555 

2.925,000 

87 

Foxborough,  . 

3,963 

200,000 

50 

Revere,    . 

19,331 

1,439,000 

74 

Framingham, 

13,228 

723,000 

55 

Somerville, 

78,829 

5,899,000 

75 

Gardner, 

15,236 

658,000 

43 

Stonebam, 

7,242 

573,000 

79 

Gloucester,     . 

24,075 

1,300,000 

54 

SwampsGOtt,    . 

6.417 

428,000 

67 

Grafton, 

5,836 

88.000 

15 

Watertown, 

13.198 

889,000 

67 

Groton,  . 

2,135 

79.000 

37 

Winthrop, 

10J52 

598.000 

56 

Holliston, 

2,721 

67.000 

25 

Abington  and  Rock- 
land. 
Amesbury. 

12,586 

646,000 

51 

Holyoke, 

59,289 

5,591,000 

94 

10.105 

471.000 

47 

Hudson, 

6,848 

261,000 

3S 

Andover, 

7,435 

557,000 

75 

Hyde  Park,    . 

15,706 

912.000 

58 

Attleboiough, 

16,918 

872.000 

52 

Ipswich, 

5,891 

256,000 

43 

Avon,      . 

2.035 

69.000 

34 

Lancaster, 

2.476 

107,000 

43 

Ayer, 

2.879 

142,000 

49 

Lawrence, 

89,060 

3,943,000 

44 

Bedford, 

1,236 

24,000 

19 

Lincoln,  . 

1.186 

196,000 

165 

Beverly, 

19,335 

1,602,000 

83 

Longmeadow, 

1,108 

93,000 

84 

Billerica, 

2,778 

123,000 

44 

Lowell,   . 

108,575 

5,273,000 

49 

Braintree, 

8.303 

524,000 

63 

Lynn  and  Saugus, 

100.201 

6,710.000 

67 

Bridgewater    and 
East  Bridgewater . 
Brockton, 

11.277 
a|8.695 

266,000 
2.490.000 

34 
42 

Manchester,    . 
Mansfield, 

2,684 
5,371 

380,000 
506,000 

123 
95 

Brookline, 

28.663 

2.605.000 

91 

Mazblehead,   . 

7,364 

550,000 

75 

Cambridge,    . 

106.320 

10,226.000 

96 

Marion,  . 

1,546 

92,000 

60 

Canton,  . 

4,816 

323.000 

67 

Marlborough, . 

14,680 

639,000 

1 

36 

>  Including  Newton  and  Hyde  Park,  which  are  within  the  district,  but  supt>lied  from  independent 
works. 
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Statistics  rdating  to  the  Consumption  of  Water  in  Various  Cities  and  Totont 

Concluded. 


CxTT  on  Toww. 

Esti- 
mated 
Popu- 
lation, 

1911. 

Average 
Daily 
Consump- 
tion 
(GaUons). 
1911. 

DaUy 
Con- 
sumption 
per  In- 
habitant 
(Gallons), 
1911. 

Crry  on  Towjt. 

Esti- 
mated 
Popu- 
lation, 

1911. 

Average 
Daily 
Consump- 
tion 
(Gallons), 
1911. 

Daily 

Con- 
sumption 
per  In- 
habitant 
(Gallons)* 

19U. 

Maynard, 
Merrimac, 

6.506 
2.266 

280,000 
90,000 

43 

40 

Randolph  and  Hol- 

brook. 
Reading, 

7,232 
5.845 

475,000 
221,000 

66 
38 

Methuen, 

12,002 

489.000 

41 

Rockport, 

4.164 

267.000 

64 

Hiddleborough, 

8.479 

372,000 

44 

Rutland, 

1.749 

96.000 

55 

MiUprd  and  Hope- 
dale. 
MiUbury, 

15.461 
4.762 

720.000 
216.000 

47 
45 

Salem,    . 
Sharon,  . 

44,911 
2.355 

3.298,000 
142.000 

73 
60 

Montague  and  £r- 

ving. 
Nantucket,     . 

7.995 
2.968 

596.000 
229.000 

75 
77 

Shirlfoy,  . 
Southbridge, 

2.228 
12,910 

50,000 
1,054,000 

22 
82 

NaUck.  . 

9,917 

586,000 

54 

Stoughton, 

6.387 

247.000 

89 

Needham.       . 

5,174 

308.000 

60 

Taunton, 

34.917 

2,233,000 

64 

New  Bedford, 

101.110 

7.974,000 

79 

Wakefield, 

11.631 

664,000 

57 

Newburyport, 

15,004 

1,186.000 

79 

Walpole. 

6,070 

514.000 

101 

Newton, 

40.402 

2.583,000 

64 

Waltham, 

28.144 

2,513.000 

89 

North  Andover,     . 

5,712 

271,000 

47 

Ware,      . 

8.810 

405.000 

46 

North  Attleborough, 

9,899 

484.000 

49 

Wareham, 

4,190 

149.000 

36 

North  Biookfield.  . 

3.167 

224,000 

71 

Webster, 

11,807 

^  458.000 

39 

Norwood, 

8,271 

562,000 

68 

Welleeley^ 

5,258 

354.000 

67 

Oak  Bluffs,     . 

1.073 

195,000 

182 

Westford, 

2,939 

62,000 

21 

5»223 

145.000 

28 

Weston.  . 

2,109 

107.000 

51 

Peabody, 

16.246 

2,473.000 

152 

Whitman, 

7,446 

230,000 

31 

PeppereU, 

2.890 

135,000 

47 

Winchendon, 

5.627 

205.000 

36 

Plainville,       . 

1.402 

86.000 

26 

Woburn. 

15.489 

1,856,000 

120 

Plymouth, 

12,345 

1,310.000 

106 

Worcester, 

149.556 

10.280.000 

69 

Provincetown, 

4.370 

178.000 

41 

1  Wrentham, 

1,806 

65.000 

30 

Eainfall. 

The  normal  rainfall  in  Massachusetts  as  deduced  from  longrcontinued 
observations  in  various  parts  of  the  State  is  44.86  inches.  The  average 
rainfall  for  the  year  1911  in  these  places  was  40.24  inches,  an  average 
deficiency  of  4.62  inches.  There  was  an  excess  of  precipitation  in  July, 
August^  October  and  November,  but  in  the  other  eight  months  of  the 
year  there  was  a  deficiency.  The  greatest  excess  in  any  one  month  oc- 
coned  in  August  when  the  rainfall  was  5.43  inches,  or  1.17  inches  greater 
than  the  normal,  and  the  greatest  deficiency  occurred  in  May  when  the 
rainfall  was  1.04  inches,  or  2.66  inches  less  than  the  normal. 
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The  following  table  gives  the  normal  rainfall  in  the  State  for  each 
month  as  deduced  from  observations  at  various  places  for  a  long  period 
of  years,  together  with  the  average  rainfall  at  those  places  for  each 
month  during  the  year  1911  and  the  departure  from  the  normal. 


Month. 

Normal 
RainfaU 
(Inches). 

RainfaU 
inl«U 

(Inches). 

Excess  or 

Defi- 
ciency in 

(Inches). 

Month. 

Normal. 
RainfaU 
(Inches). 

RainfaU 

in  1911 

(Inches). 

Excess  or 

Defi- 
ciency in 

anches). 

January,  . 

February. 

March. 

April, 

May.         .        . 

June. 

July.         .        . 

3.76 
3.62 
3.00 
3.67 
3.70 
3.32 
3.78 

2.76 
2.60 
3.30 
2.48 
1.04 
2.71 
4.09 

—1.00 
—1.12 
—0.60 
—1.09 
—2.66 
—0.61 
+0.31 

August,    . 
September, 
October.  . 
November. 
December, 

Total. 

4.26 
3.62 
3.86 
3.92 
3.65 

6.43 
3.17 
4.76 
4.54 
3.47 

+1.17 
-0.35 
+0.89 
+0.62 
—0.18 

44.86 

40.24 

—4.62 

In  the  year  1911,  as  in  each  of  the  seven  years  immediately  preceding 
it,  there  was  a  deficiency  in  rainfall,  the  greatest  deficiencies  occurring 
in  the  years  1908  and  1910  and  the  least  in  the  years  1906  and  1907. 
The  deficiency  in  the  year  1911,  however,  unlike  that  in  any  of  the  pre- 
ceding years,  occurred  almost  entirely  in  the  first  six  months,  during 
which  period  the  total  rainfall  amounted  to  only  14.79  inches,  which  is 
7.08  inches,  or  one-third,  less  than  the  total  normal  rainfall  for  that 
period.  The  total  rainfall  in  the  last  six  months  was  63  per  cent,  and 
in  the  last  thAe  months  32  per  cent,  of  the  total  rainfall  for  the  year. 

As  a  result  of  the  marked  deficiency  in  the  rainfall  in  the  winter  and 
spring  months,  when  the  flow  of  streams  is  usually  high  and  the  ponds 
and  storage  reservoirs  are  ordinarily  refilled,  many  ponds  and  reservoirs 
—  particularly  those  with  comparatively  small  watersheds  —  failed  to 
fill,  thus  causing  a  very  decided  shortage  of  water  in  several  cities  and 
towns.  The  greatly  increased  rainfall,  which  began  in  the  latter  part 
of  July  and  continued  throughout  the  remainder  of  the  year,  retarded 
the  further  lowering  of  the  water  level  in  the  reservoirs,  but  it  was  not 
until  the  latter  part  of  the  year  that  the  effect  of  this  increased  rainfall 
was  noticed  in  the  gradual  raising  of  the  water  level  in  the  ponds  and 
reservoirs,  and  in  spite  of  the  greater  rainfall  in  that  year  the  conditions 
at  the  end  of  1911  did  not  vary  materially  from  those  existing  at  the  dose 
of  the  preceding  year.  As  in  some  of  the  preceding  years  the  regular 
sources  of  water  supply  in  several  places  were  exhausted  or  reduced  to 
such  low  levels  that  it  was  necessary  to  supplement  the  supply  with  water 
taken  from  the  nearest  available  stream  or  reservoir,  and  in  other  places 
the  introduction  of  a  supplementary  supply  was  only  avoided  by  greatly 
restricting  the  use  of  water  from  the  public  works. 
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Flow  op  Streams. 

Sudbury  River. 

The  average  flow  of  the  Sudbury  River  during  the  year  1911  was  514,- 
000  gallons  per  day  per  square  mile,  or  51  per  cent,  of  the  normal  flow 
for  the  past  thirty-seven  years.  In  that  period  there  has  been  no  other 
year  in  which  the  average  flow  has  been  less,  the  year  next  approaching 
it  in  low  flow  being  1883,  when  the  average  flow  was  533,000  gallons  per 
day  per  square  mile,  or  53  per  cent,  of  the  normal  flow.  In  1911  the 
flow  during  every  month  was  less  than  the  normal,  the  greatest  deficiency 
occurring  in  the  months  of  February  and  March.  During  the  month  of 
July  the  flow  was  less  than  the  evaporation  from  the  water  surfaces  of 
the  reservoirs,  so  that'  the  flow  is  represented  by  a  minus  quantity.  The 
average  flow  for  the  driest  six  months.  May  to  October,  inclusive,  was 
152,000  gallons  per  day  per  square  mile,  or  38  per  cent,  of  the  normal 
flow  for  such  period  during  the  past  thirty-seven  years. 

In  order  to  show  the  relation  between  the  flow  of  the  Sudbury  River 
during  each  month  of  the  year  1911  and  the  normal  flow  of  that  stream, 
as  deduced  from  observations  during  thirty-seven  years,  from  1875  to 
1911,  inclusive,  the  following  table  has  been  prepared.  The  area  of  the 
watershed  of  the  Sudbury  River  above  the  point  of  measurement  is  75.2 
square  miles. 

Table  showing  the  Average  Monthly  Flow  of  the  Sudbury  River  for  the  Year  Wll, 
in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage  Area,  and  in  Million 
Gallons  per  Day  per  square  Mile  of  Drainage  Area;  also.  Departure  from 
the  Normal  Flow, 


NoBifAL  Flow. 

Actual  Flow  in  1911. 

Excnw  OR  ] 

Deficiknct. 

Cubic  Feet 

Million 

Cubic  Feet 

Million 

Cubic  Feet 

Million 

Month. 

per 

GalloDB  per 

per 

Gallons  per 

per 

GaUona  per 

Second 

Day 

Second 

Day 

Second 

Day 

per  Square 

per  Square 
MUe. 

per  Square 

per  Square 
Mile. 

per  Square 
Mile. 

per  Square 
Mile. 

MUe. 

Mile. 

January,      .... 

1.870 

i.sOo 

0.803 

0.519 

—1.067 

—0.690 

Febroary,    . 

2.686 

1.735 

1.084 

0.700 

—1.602 

—1.035 

March,. 

4.318 

2.700 

1.771 

1.144 

—2.547 

—1.646 

Aprils  .        . 

3.078 

1.989 

2.206 

1.426 

-0.872 

—0.563 

May.    .         . 

1.636 

1.058 

0.492 

0.318 

—1.144 

—0.740 

June.    . 

0.784 

0.607 

0.329 

0.213 

—0.455 

—0.294 

JuJj'.    .        .        . 

0.256 

0.166 

—0.022 

—0.014 

-0.278 

—0.180 

August. 

0.373 

0.241 

0.032 

0.020 

—0.341 

—0.221 

September. 

0.380 

0.246 

0.117 

0.076 

—0.263 

—0.170 

October, 

0.695 

0.449 

0.458 

0.296 

—0.237 

—0  153 

November.  . 

1.244 

0.804 

0.918 

0.503 

—0.326 

—0.211 

December,  . 

1.571 

1.016 

1.405 

0.908 

—0.166 

-0.108 

AveiBge  for  w 

hole: 

year, 

1.568 

1 

1.013 

0.796 

0.514 

-0.772 

-0.499 

The  following  table  gives  the  rainfall  upon  the  Sudbury  River  water- 
shed and  the  total  yield  expressed  in  inches  in  depth  upon  the  watershed 
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(inches  of  rainfall  collected)  for  each  of  the  past  thirty-seven  years, 
from  1875  to  1911,  inclnsive,  together  with  the  average  for  the  entire 
period :  — 


RainfaU, 

in 

Inches f  received  and  collected  on 

the  Svdbury  River  Watershed. 

1876. 

1876. 

1877. 

Month. 

• 

1 

Rainfall 
collected. 

Per  Cent, 
collected. 

• 

1 

o 

1 

Rainfall 
collected. 

Per  Cent. 
ooUeeted. 

Rainfall. 

Rainfall 
collected. 

Per  Cent, 
collected. 

January,  .... 

2.42 

0.184 

7.6 

1.83 

1.147 

62.7 

8.22 

1.174 

36.5 

February, 

3.15 

2.411 

76.5 

4.21 

2.282 

54.2 

0.74 

1.529 

206.9 

March, 

8.74 

2.862 

76.5 

7.43 

7.911 

106.5 

8.86 

8.586 

102.7 

April, 

3.23 

5.263 

162.9 

4.20 

5.688 

135.4 

8.48 

4.182 

120.3 

May, 

3.66 

2.119 

59.5 

2.76 

2.031 

73.5 

8.70 

2.482 

67.0 

June, 

6.24 

1.501 

24.0 

2.04 

0.383 

18.8 

2.43 

1.031 

42.5 

July. 

3.57 

0.573 

16.0 

9.13 

0.326 

8.6 

2.95 

0.360 

12.2 

Auguat,     . 

5.53 

0.706 

12.8 

1.72 

0.723 

42.0 

3.68 

0.216 

5.9 

September, 

3.43 

0.358 

10.4  1 

4.62 

0.318 

6.9 

0.82 

0.103 

31.9 

October,    . 

4.85 

1.152 

23.8 

2.24 

0.417 

18.6 

8.52 

1.127 

13.2 

November, 

4.83 

2.248 

46.5  I 

5.76 

1.878 

82.6 

5.80 

2.447 

42.2 

December, 

0.94 

1.041 

110.7 

3.62 

0.809 

22.3 

0.87 

2.800 

264.4 

Totals  and  1 

I  vera 

gee,. 

45.49 

20.418 

44.9  i 

49.56 

23.908 

48.2 

44.02 

25.487 

57.9 

. 

_  , 

1878. 

—  —  -       -       

1879. 

1880. 

— _ 

Month. 

• 

1 

Rainfall 
collected. 

Per  Cent, 
collected. 

Rainfall. 

Rainfall 
collected. 

Per  Cent, 
collected. 

• 

1 

Rainfall 
collected. 

Per  Cent, 
collected. 

January, 

5.63 

3.228 

57.3 

2.48 

1.249 

50.4 

3.57 

2.000 

56.0 

February, 

5.97 

3.972 

66.5 

3.56 

2.756 

77.4 

3.98 

2.982 

74.9 

March, 

4.69 

6.256 

133.4 

5.14 

• 

4.156 

80.9 

3.31 

2.451 

73.9 

April, 

5.79 

2.807 

48.5 

4.72 

5.379 

114.1 

3.11 

2.017 

65.0 

May, 

0.96 

2.487 

260.2 

1.58 

1.987 

125.8 

1.84 

0.917 

50.0 

June, 

3.98 

0.873 

22.5 

3.79 

0.713 

18.8 

2.14 

0.303 

14.2 

July, 

2.97 

0.229 

7.7 

8.93 

0.281 

7.1 

6.27 

0.315 

5.0 

August,     . 

6.94 

0.848 

12.2 

6.51 

0.705 

10.8 

4.01 

0.212 

5.3 

September, 

1.29 

0.277 

21.5 

1.88 

0.243 

12.9 

1.60 

0.138 

8.6 

October,    . 

6.42 

0.921 

14.3 

• 

0.81 

0.126 

15.6 

3.74 

0.181 

4.8 

November, 

7.02 

2.922 

41.6 

2.68 

0.355 

13.2 

1.78 

0.854 

19.9 

December, 

6.37 

5.667 

89.0 

4.34 

0.825 

19.0 

2.83 

0.312 

11.0 

Totals  and  a 

kvera 

ges,  . 

57.93 

30.487 

52.6 

41.42 

18.775 

45.8 

38.18 

12.182 

81.9 
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Rainfattj  in  Inches,  received  and  collected,  etc.  —  Continued. 

1881. 

1882. 

1883. 

Month. 

Rainfall. 

RainfaU 
collected. 

Pter  Cent. 
coUected. 

1 
1 

Rainfall 
collected. 

Per  Cent, 
collected. 

• 

1 

'1 

Rainfall 
coUected. 

Per  Cent, 
collected. 

Jsnuary 

9.96 

0.740 

13.3 

6.95 

2.213 

37.2 

2.81 

0.597 

21.2 

February, 

4.66 

2.491 

63.6 

4.55 

3.872 

85.2 

3.87 

1.664 

43.0 

Marob,      . 

6.78 

7.142 

124.6 

2.65 

5.064 

191.2 

1.78 

2.873 

161.4 

April, 

2.00 

2.669 

133.4 

1.82 

1.497 

82.1 

1.84 

2.330 

126.3 

May. 

3.51 

1.721 

49.0 

5.07 

2.304 

45.5 

4.19 

1.678 

40.0 

June, 

6.39 

2.309 

42.8 

1.66 

0.913 

54.9 

2.40 

0.518 

21.6 

July. 

2.36 

0.493 

21.0 

1.77 

0.154 

8.7 

2.68 

0.206 

7.7 

Aucust,     . 

1.36 

0.264 

19.4 

1.67 

0.099 

5.9 

0.73 

t).140 

19.1 

September, 

2.62 

0.340 

13.0 

8.74 

0.529 

6.0 

1.52 

0.157 

10.4 

October.    . 

2.96 

0.331 

11.2 

2.07 

0.534 

25.7 

5.60 

0.831 

5.9 

November. 

4.09 

0.682 

16.7 

1.15 

0.362 

31.5 

1.81 

0.354 

19.5 

December. . 

3.96 

1.383 

34.9 

2.30 

0.561 

24.5 

3.55 

0.345 

9.7 

Totaleandi 

ivera 

sea.  . 

44.17 

20.666 

46.6 

39.40 

18.102 

45.9 

32.78 

11.188 

34.1 

1884. 

1885. 

1886. 

HOKTH. 

• 

1 

c 

RainfaU 
collected. 

Per  Cent, 
collected. 

Rainfall. 

Rainfall 
collected. 

Per  Cent, 
collected. 

RainfaU. 

Rainfall 
collected. 

Per  Cent, 
collected. 

January 

5.09 

1.775 

34.9 

4.71 

2.203 

46.8 

6.36 

2.606 

40.9 

February, 

6.54 

4.742 

72.5 

3.87 

2.182 

56.4 

6.28 

7.734 

123.2 

Maroh.      . 

4.72 

6.752 

143.1 

1.07 

2.805 

262.1 

3.61 

8.672 

101.7 

April. 

4.41 

4.925 

111.8 

3.60 

3.133 

86.9 

2.22 

3.361 

151.1 

M*y. 

3.47 

1.838 

53.0 

3.48 

2.383 

68.4 

3.00 

1.285 

42.9 

June. 

3.44 

0.719 

20.9 

2.87 

0.735 

25.7 

1.47 

0.350 

23.9 

July, 

3.67 

0.399 

10.9 

1.43 

0.111 

7.8 

3.27 

0.206 

6.3 

Attsust,     . 

4.65 

0.458 

9.8 

7.18 

0.429 

6.0 

4.10 

0.168 

4.1 

Se|>tember, 

0.85 

0.076 

8.9 

1.43 

0.209 

14.7 

2.90 

0.203 

7.0 

October.    . 

2.48 

0.148 

6.0 

5.09 

0.599 

11.8 

3.24 

0.260 

8.0 

NoTember. 

2.65 

0.302 

11.4 

6.09 

2.033 

33.3 

4.64 

1.161 

25.0 

Daoembeir, 

5.17 

1.650 

31.9 

2.72 

2.094 

77.0 

4.97 

1.819 

36  6 

Ibtalsandi 

ivera 

CM.  . 

47.14 

23.784 

50.5 

43.54 

18.916 

43.4 

46.06 

22.825 

49.5 
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Rainfall,  in  Inches,  received  and  collected,  etc,  —  Continued. 

1887. 

1888. 

1889. 

Month. 

1 

RainfaU 
oolleoted. 

• 

i 

.2 

RainfaU 
oolleoted. 

Per  Cent. 
ooUeoted. 

• 

1 

•• 
« 

RainfaU 
oolleoted. 

Per  Cent, 
oollected. 

January,   .... 

5.20 

4.619 

88.8 

4.15 

1.878 

45.3 

5.37 

4.968 

92.4 

February, 

4.78 

4.558 

95.3 

3.68 

3.255 

88.3 

1.65 

1.926 

116.4 

March, 

4.90 

5.116 

104.4 

6.02 

5.775 

05.9 

2.37 

2.388 

100.9 

April, 

4.27 

4.522 

106.0 

2.43 

4.566 

188.3 

3.41 

2.434 

71.4 

May. 

1.16 

1.709 

154.5 

4.82 

2.912 

60.3 

2.95 

1.569 

53.3 

June, 

2.65 

0.714 

26.9 

2.54 

0.728 

28.7 

2.80' 

1.128 

40.3 

July, 

3.76 

0.204 

5.5 

1.41 

0.209 

14.9 

8.94 

1.130 

12.6 

August,     .     * 

5.28 

0.382 

7.2 

6.22 

0.677 

10.9 

4.18 

2.554 

61.2 

September, 

1.32 

a.  191 

14.5 

8.59 

1.994 

23.2 

4.60 

1.422 

30.9 

October,    . 

2.83 

0.339 

12.0 

4.99 

3.566 

71.4 

4.25 

2.194 

51.6 

November, 

2.67 

0.636 

23.8 

7.22 

4.761 

65.9 

6.29 

3.351 

53.8 

December, 

3.88 

1.147 

29.6 

5.40 

5.428 

100.6 

3.14 

3.997 

127.3 

Totals  and  c 

I  vera 

ges,  . 

42.70 

24.227 

56.7 

57.47 

35.749 

62.2 

49.95 

29.056 

58.2 

1890. 

1881. 

1892. 

Month. 

1 
& 

RainfaU 
ooUected. 

Per  Cent. 
ooUected. 

• 

1 

& 

RainfaU 
oolleoted. 

Per  Cent. 
ooUected. 

1 

RainfaU 
oollected. 

Per  Cent, 
oolleoted. 

January,  .... 

2.53 

2.237 

88.4 

7.02 

5.383 

76.7 

5.85 

3.335 

«7.0 

February, 

3.51 

2.463 

70.3 

5.23 

5.616 

107.3 

3.14 

1.574 

50.1 

March, 

7.73 

6.498 

84.0 

6.48 

7.944 

122.7 

4.06 

3.488 

85.0 

April, 

2.64 

3.236 

122.3 

3.91 

4.138 

106.0 

0.83 

1.504 

181.1 

May, 

5.21 

2.437 

46.8 

2.01 

1.039 

51.7 

5.58 

2.245 

40.2 

June, 

2.03 

0.980 

48.3 

3.77 

0.714 

18.9 

2.76 

0.739 

26.8 

July. 

2.46 

0.191 

7.8 

3.39 

0.266 

7.8 

4.23 

0.382 

9.0 

August,     . 

3.87 

0  235 

6.1 

4.73 

0.290 

6.1 

4.44 

0.500 

11.3 

September, 

• 

6.00 

0.790 

13.2 

2.38 

0.350 

14.7 

2.84 

0.396 

13.9 

October,    . 

10.51 

4.053 

38.6 

3.83 

0.375 

9.8 

1.17 

0.224 

19.2 

November, 

1.20 

2.097 

174.7 

3.09 

0.526 

17.0 

5.80 

1.204 

20.7 

December, 

5.31 

1.776 

33.5 

3.68 

0.971 

26.3 

1.13 

0.865 

76.9 

Totals  and  f 

ivera 

ges, . 

53.00 

26.993 

50.9 

49.52 

27.612 

55.8 

41.83 

16.456 

39.3 
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Rainfall,  in  Inches,  received  and  eoUeeled,  etc.  —  Continued. 


HOMTB. 


u». 


& 


January,  . 

2.92 

0.773 

Fabniary, 

8.20 

2.485 

Marah,      . 

3.67 

5.780 

April.        .        . 

3.60 

3.668 

May,         .        . 

6.61 

5.143 

JODd, 

2.38 

0.759. 

July.         .        . 

2.67 

0.282 

August,     . 

5.41 

0.322 

Sepfeember. 

1.74 

0.187 

Ootober,   . 

4.07 

0.395 

Nortfuber, 

2.20 

0.550 

December, 

4.86 

1.421 

48.23 

21.774 

a 

u 

£ 


8 


26.4 
30.3 
167.7 
101.7 
77.8 
31.9 
11.0 

5.9 
10.8 

9.7 
25.1 
29.2 


45.2 


g 


18S4. 


I 
11 

r 


4.09 

1.236 

3.91 

1.596 

1.43 

3.992 

3.42 

2.832 

4.24 

1.498 

1.15 

0.723 

3.26 

0.287 

2.03 

0.373 

2.63 

0.258 

5.34 

0.668 

3.43 

1.442 

4.81 

1.277 

89.74 

16.182 

a 

a 


8 


30.2 
40.8 
278.2 
82.9 
35.4 
62.6 

8.8 
18.4 

9.8 
12.5 
42.1 
26.5 


40.7 


3 


1 
II 

r 


4.06 

1.844 

1.39 

0.871 

2.98 

4.299 

5.25 

4.341 

2.02 

1.134 

2.77 

0.301 

5.04 

0.411 

4.15 

0.409 

2.30 

0.153 

10.68 

2.460 

6.63 

4.794 

8.35 

3.179 

50.62 

24.196 

45.4 

62.5 

144.2 

82.7 

56.1 

10.8 

8.2 

9.0 

6.7 

23.0 

72.4 

94.9 


47.8 


Month. 


January,  . 
February, 
Mansh,      . 
April, 

M«y. 

June, 
July, 

August,  . 
Septaniber, 
October,  . 
Nowmber, 
Deeember, 
Totals  and 


3 

1 


s 


8 


2.89 
7.18 
5.24 
1.57 
2.57 
8.22 
2.51 
2.40 
7.72 
3.76 
3.02 
2.12 


43.70 


1.933 
4.466 
6.841 
2.579 
0.641 
0.689 
0.170 
0.102 
0.669 
1.055 
1.137 
1.171 


21.453 


•  3 

61 


& 


8 


80.9 

62.2 

130.7 

164.3 

24.9 

21.4 

6.8 

4.3 

8.7 

28.0 

37.7 

55.1 


49.1 


1S97. 


1 

3 
& 


4.00 
2.91 
8.66 
2.82 
4.37 
4.46 
5.44 
3.51 
2.94 
0.47 
6.40 
5.21 


46.19 


38 


1.607 
1.718 
4.575 
2.615 
1.632 
1.661 
1.174 
1.053 
0.315 
0.168 
1.570 
2.827 


20.815 


mm 

£ 


8 


37.6 
59.0 
125.0 
92.7 
37.3 
37.3 
21.6 
30.0 
10.7 
35.7 
24.5 
54.3 


45.1 


6.83 
4.49 
2.40 
4.66 
3.22 
2.48 
4.00 
8.17 
2.62 
6.71 
6.03 
3.28 


55.88 


11 


2.022 
4.860 
4.645 
3.158 
2.222 
0.015 
0.411 
1.074 
0.637 
2.060 
3.420 
3.208 


30.460 


£ 


8 


42.8 
108.5 
103.5 
67.8 
68.0 
36.0 
10.1 
24.2 
24.4 
30.8 
40.5 
97.7 


54.5 
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RainfaUf  in  Inches,  received  and  coUeded,  etc.  —  Continued. 

lt99. 

1900. 

1901. 

Month. 

• 

RainfaU. 

RainfaU 
collected. 

Per  Cent, 
collected. 

1 

RainfaU 
coUeoted. 

Per  Cent. 
coUeoted. 

• 

1 

RainfaU 
collected. 

Per  Cent, 
collected. 

January,    .... 

4.18 

4.082 

97.7 

4.96 

1.417 

28.6 

1.82 

0.779 

42.7 

February, 

4.91 

2.225 

45.3 

9.14 

6.123 

67.0 

1.52 

0.483 

81.7 

Maroh.      . 

7.01 

7.501 

107.0 

6.35 

6.518 

'  102.6 

6.57 

4.912 

74.8 

April.       . 

1.90 

4.351 

220.0 

2.58 

2.330 

90.2 

8.60 

7.257 

84.4 

May, 

1.45 

0.911 

62.8 

4.32 

2.341 

54.2 

7.23 

5.269 

72.9 

June, 

2.51 

0.114 

4.6 

2.99 

0.545 

18.3 

1.38 

1.299 

94.1 

July. 

3.22 

0.035 

1.1 

2.42 

-0.032 

—1.3 

5.71 

0.645 

9.6 

Aucust,    . 

1.43 

-0.063 

-4.4 

2.26 

-0.060 

—2.7 

4.57 

0.756 

16.5 

September, 

3.95 

0.162 

4.1 

3.36 

0.112 

3.3 

3.30 

0.527 

15.9 

October.   . 

2.69 

0.206 

7.7 

3.83 

0.331 

8.6 

2.82 

0.734 

26.0 

November, 

2.18 

0.525 

24.1 

5.70 

1.144 

20.1 

2.90 

0.819 

28.3 

December. 

1.78 

0.392 

22.0 

2.74 

1.955 

71.4 

9.69 

4.808 

49.6 

Tbtals  and  t 

iveni 

8M.  . 

37.21 

20.441 

54.9 

50.65 

22.724 

44.9 

56.11 

28.188 

50.2 

Month. 


January,  . 
February, 


March. 

AprU. 

May, 

June, 

July, 

August.     . 

September, 

October,   • 

November, 

December. 

Totals  and  averages, 


1902. 


1 
I 


II 


2.52 
6.18 
5.34 
4.13 
1.86 
2.89 
2.94 
3.40 
4.54 
4.44 
1.45 
6  38 


40.07 


3.145 
2.697 
7.491 
3.254 
1.825 
0.623 
0.117 
0.240 
0.308 
0.902 
0.767 
3.173 


23.942 


.1 

H 


125.1 

43.6 

140.3 

78.8 

71.8 

18.1 

4.0 

7.1 

6.8 

20.3 

52.7 

49.8 


52.0 


1908. 


3: 


i 


8 


8.80 

8.096 

3.95 

3.672 

6.63 

6.161 

2.99 

3.903 

0.93 

0.625 

9.25 

3.431 

2.77 

0.794 

3.67 

0.547 

1.75 

0.225 

4.72 

0.877 

1.56 

0.626 

8.14 

1.038 

45.16 

24.995 

si 


81.4 
93.0 
92.9 
130.5 
67.4 
37.1 
28.7 
14.9 
12.8 
18.6 
40.2 
83.1 


55.3 


1904. 


1 


1 
II 

38 


4.87 

0.851 

8.00 

1.472 

2.72 

6.349 

8.87 

5.686 

2.65 

3.112 

2.80 

0.728 

1.96 

0.111 

3.86 

0.308 

5.80 

0.685 

1.64 

0.348 

1.73 

0.499 

2.92 

0.481 

42.82 

19.619 

3l 


8 


£ 


17.5 
49.1 

190.8 
64.1 

117.7 
25.8 
5.7 
7.8 
11.8 
21.2 
28.8 
16.5 


45.8 
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RcdnfaUf  in  Inches,  received  and  collected,  etc,  —  Continued. 

IMS. 

1906. 

1907. 

Month. 

• 

1 

RainfaU 
collected. 

Percent, 
collected. 

1 

1 

Rainfall 
collected. 

Per  Cent. 
ooUected. 

• 

1 

1 

c 

•p 

e 

(2 

• 

8 

Per  Cent, 
collected. 

Januar>\  .... 

ft.  26 

2.616 

47.8 

2.47 

2.012 

81.6 

8.28 

2.411 

73.4 

Febmar^', 

2.20 

0.631 

24.2 

2.92 

1.676 

67.4 

2.17 

1.005 

46.2 

March.      . 

8.16 

4.466 

141.6 

6.32 

4.297 

68.0 

1.91 

2.968 

164.6 

April, 

2.72 

2.837 

140.2 

2.88 

8.364 

116.6 

3.41 

2.774 

81.6 

May. 

1.31 

0.630 

40.3 

6.66 

1.890 

33.4 

8.63 

1.684 

43.6 

June. 

« 

6.00 

0.806 

16.1 

3.91 

1.220 

31.2 

3.63 

1.314 

37.2 

July. 

6.47 

0.316 

6.8 

8.42 

0.709 

20.7 

1.86 

0.016 

0.8 

Aucust,     . 

2.70 

0.204 

7.6 

3.02 

0.321 

10.6 

1.07  -0.186 

—17.4 

September, 

6.88 

2.162 

81.3 

3.30 

0.034 

1.0 

8.76 

0.934 

10.7 

October,    . 

1.64 

0.282 

18.3 

3.40 

0.638 

16.8 

4.17 

1.321 

31.7 

November, 

2.07 

0.481 

23.8 

2.69 

0.834 

81.1 

6.12 

3.460 

56.4 

December, 

4.01 

1.683 

30.6 

4.49 

1.176 

26.2 

4.47 

3.624 

81.1 

Totals  and  1 

lyen 

«e8, . 

42.81 

16.604 

39.6 

44.48 

18.070 

40.6 

44.38 

21.204 

47.8 

MOKTB. 


January,  . 

Febmaiy, 

Mareh, 

April* 

May, 

June, 

July, 

Auciut,     . 

September, 

October,   . 

NoTwnber, 

December, 


1908. 


I 

•a 


I- 

38 


8.60 

3.434 

4.66 

2.664 

8.82 

4.026 

1.88 

1.929 

6.61 

1.866 

0.86 

0.336 

8.71 

-0.026 

4.67 

0.181 

0.97 

-0.141 

2.66 

0.083 

0.98 

0.122 

8.14 

0.243 

averaces, . 

36.16 

14.616 

8 


96.4 

66.3 

106.6 

102.6 

33.9 

38.9 

-0.7 

4.0 

—14.6 

3.3 

12.6 

7.7 

40.4 


1908. 


3 

'a 

2 


3.08 
6.80 
4.26 
4.67 
2.42 
2.81 
1.69 
2.93 
4.74 
1.12 
3.38 
4.06 
41.76 


1 

Is 


0.700 

3.684 

3.003 

2.970 

1.791 

0.413 

-0.216 

-O.080 

0.267 

H).091 

0.142 

0.469 

13.132 


p 


8 


17.6 

63.6 

72.7 

63.6 

73.9 

1.6 

-1.4 

—2.7 

6.4 

—8.1 

4.2 

11.6 

31.6 


1910. 


(3 


I- 


6.39 

2.667 

6.06 

2.979 

0.86 

3.486 

2.76 

1.161 

1.29 

0.496 

4.68 

0.891 

2.03 

-0.182 

2.62 

-0.130 

2.49 

0.008 

1.86 

-0.091 

4.13 

0.304 

2.49 

0.396 

36.64 

11.963 

.1 

P 

£ 


49.2 
58.9 

408.7 
41.9 
38.4 
19.0 

—9.0 

—6.0 
0.3 

-4.9 

7.4 

16  8 

33.6 
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RairtfaU,  in 

Inches,  received  and  cdOeded, 

elc.- 

-Concluded. 

MO»TB. 

uu. 

inf-uii. 

lUinllU. 

JSS^. 

Sl£3: 

RiiDfall. 

1 

! 
i 

SB 

I 

St 

I 

w 

«0 

1 

c 

1 

1 

i 
1 

120 

i 

4< 

j 

9 

J7 

27 
11 

i 

80 

!i 
si 

o!4ao 

11 
K 

M.O 
17. » 

Totals  ki 

[ulk 

It.    . 

38. 3S 

io.su 

28.2 

"" 

11.197 

.7.2 

The  following  table  gives  a  record  of  tlie  yield  of  the  Sudbnry  River 
watershed  for  each  of  the  past  thirtj-seveD  years,  the  flow  being  expressed 
in  gallons  per  day  per  square  mile  of  watershed  in  order  to  render  the 
table  more  convenient  for  use  in  estimating  the  probable  yield  of  water- 
sheds used  as  sources  of  water  supply :  — 


YiM 

of  m  Sudbury  River  Walernhed 

in  GaOona  per  Day  per 

Square  jtftfe.> 

MOMTH, 

»"• 

am. 

an. 

in*. 

IIW. 

urn. 

00 

00 

!:    8! 
I:    S 

00 

00 
00 

00 
00 

'•     !! 

00 
00 

oo 

00 
1,         00 
1.         00 

1,810.000 

Si 

I.SU.OOO 

5oe,ooo 

128.000 

loolooo 

519,000 
I.OU.OOO 
3,177,000 

700.000 
1,  11,000 
2U80:000 

i!  ulooo 

OG.OOO 
141,000 

71,000 
iOO.DOO 
M2.000 

1121  000 

!•    8! 

00 
00 

00 
1        00 

SSr-^-    :::::: 

Denmber 



00 

SM.DOO 
230,000 

AVMBg 
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Yidd  of  the  Svdbwry  River  Watershed  in  Gallons  per  Day  per  Square  Mile — 

Continued. 


Month. 

1881. 

1882. 

188S. 

1884. 

1885. 

1886. 

January 

415.000 

1.241.000 

335.000 

995.000 

1,235.000 

1.461.000 

Februarj'p 

1.546.000 

2.403.000 

1.033,000 

2.842.000 

1.354.000 

4,800.000 

March, 

4,004.000 

2.839,000 

1,611.000 

3.785.000 

1.572.000 

2.059.000 

April. 

1.546.000 

867.000 

1,350.000 

2.853,000 

1.815.000« 

1,947.000 

May.         .        . 

965.000 

1,292,000 

938.000 

;.030.ooo 

1,336.000 

720.000 

June, 

1.338,000 

529,000 

300.000 

417,000 

426.000 

203,000 

July.         .        , 

276.000 

86.000 

115.000 

224.000 

62.000 

115.000 

Aucust.     . 

148,000 

55.000 

78,000 

257.000 

240.000 

94.000 

September, 

197.000 

306.000 

91.000 

44.000 

121.000 

118,000 

October,   . 

186.000 

299.000 

186.000 

83.000 

336.000 

146.000 

Norember, 

395,000 

210,000 

205,000 

175,000 

1.178.000 

673,000 

December, 

775,000 

314.000 

193.000 

925,000 

1.174.000 

1,020,000 

Ayerage  for  whole  year, 

979.000 

862.000 

538.000 

1,129,000 

901,000 

1,087,000 

Average  for  driest  six  months. 

330.000 

211.000 

145,000 

200.000 

391.000 

223.000 

Month. 

January. 

February,         .... 

March 

April.        ..... 

May, 

June 

July 

August 

September,       .... 

October 

November,  .... 
December,        .... 

Average  for  whole  year,    . 

Average  for  drieet  six  months. 


1887. 


1890. 


1881. 


1892. 


2.589.000 

2.820.000 

2.868.000 

2.620,000 

1,009,000 

414.000 

114,000 

214,000 

111,000 

190.000 

368,000 

643.000 


1.154.000 
234.000 


1,053,000 

2,782,000 

1,254,000 

3.018,000 

1,951,000 

1,195.000 

1.529.000 

3,486,000 

3,237.000 

1.339.000 

3.643.000 

4,453.000 

2.645.000 

1,410.000 

1.87£i.000 

2,897.000 

1.632.000 

880,000 

1,366,000 

582.000 

422,000 

653,000 

568,000 

414.000 

117,000 

633.000 

108.000 

149,000 

880,000 

1.432,000 

132,000 

163,000 

1,155,000 

824.000 

458.000 

203.000 

1,999.000 

1,230.000 

2,272,000 

210,000 

2.758.000 

1,941.000 

1.215.000 

305.000 

3,043,000 

2.241.000 

997.000 

544.000 

1,697,000 

1,383,000 

1.285.000 

1.315.000 

953,000 

944.000 

747,000 

239.000 

1.870.000 
943.000 

1.055.000 
871.000 

1.259.000 
428.000 
214.000 
280.000 
229.000 
126.000 
697.000 
485,000 


781.000 
327.000 
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Yield  of  the  Sudbury  River  Watershed  in  GaUona  per  Day  per  Square  Mile  — 

Continued. 


M01«TH. 

Ittt. 

ItM. 

Ittt. 

Ittt. 

1897. 

im. 

January. 

433,000 

008,000 

1.034.000 

1,084.000 

845,000 

1,638.000 

February, 

1,M2.000 

991.000 

541.000 

2,676.000 

1.067.000 

3,022.000 

March,      . 

3.245,000 

2,238.000 

2.410.000 

3,835,000 

2,565.000 

2.604.000 

April,       ^ 

2,126,000 

1,640.000 

2,515.000 

1.494,000 

1.515.000 

1.829.000 

May, 

2.883,000 

840,000 

636.000 

360.000 

915,000 

1.246.000 

June, 

440,000 

419,000 

174.000 

399,000 

962.000 

530.000 

July, 

158,000 

161,000 

231,000 

95.000 

658,000 

231.000 

August,    . 

181,000 

209,000 

229.000 

57,000 

591.000 

1.107.000 

September, 

108,000 

150,000 

89.000 

388.000 

182,000 

869.000 

October,  . 

221,000 

374,000 

1.379,000 

592.000 

94.000 

1,160.000 

November, 

.     319,000 

886,000 

2,777,000 

659,000 

909.000 

1.986.000 

December, 

797.000 

716.000 

1,782.000 

657.000 

1.584.000 

1,799.000 

Averace  for  whole  year. 

1,037,000 

770.000 

1,162,000 

1.019,000 

991,000 

1,450.000 

Average  for  driest  six  months. 

237,000 

356.000 

460,000 

314,000 

564,000 

777.000 

Month. 

UM.          UN. 

IMl. 

Ittt. 

Ittt. 

19M. 

January, 

2,288.000 

794,000 

437,000 

1,763,000 

1,736,000 

477,000 

February, 

1.381,000 

3,800.000 

300,000 

1.674.000 

2,279,000 

882.000 

March, 

4,205,000 

3.654.000 

2,755.000 

4.199,000 

3.454.000 

2.999.000 

April, 

2.521.000 

1,850.000 

4.204.000 

1.885.000 

2,261,000 

3.294.000 

May, 

511,000 

1,312,000 

2.954.000 

743.000 

351,000 

1.745,000 

June, 

66.000 

316.000 

753.000 

303,000 

1,987,000 

419.000 

July,        .       . 

19,000 

—18.000 

306.000 

66,000 

445,000 

62.000 

August,     . 

-35.000 

-34,000 

424.000 

135.000 

307,000 

170,000 

September, 

94,000 

65,000 

305,000 

178,000 

130,000 

897.000 

October,  . 

115.000 

186,000 

412,000 

506,000 

492,000 

191.000 

November, 

304.000 

663,000 

474.000 

444,000 

363.000 

289.000 

December, 

220,000 

1,0M.000 

2,695.000 

1,779.000 

582.000 

269,000 

Average  for  whole  year,    . 

973,000 

1,082,000 

1,342.000 

1,140,000 

1,190,000 

931,000 

Average  for  driest  six  months. 

93.000 

194,000 

445.000 

271,000 

388,000 

228,000 
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Yield  of  (he  Sudbury  Riser  Watershed  in  Gallons  "per  Day  jter  Square  Mile  — 

Concluded. 


Month. 

1906. 

1906. 

1907. 

1901. 

1909. 

1910. 

January, 

1,410.000 

1,128.000 

1.361,000 

1.025.000 

392,000 

1.400,000 

February, 

380,000 

1,041,000 

624.000 

1,536,000 

2,286,000 

1.840,000 

March,      . 

2,407.000 

2,400,000 

1,668.000 

2,267.000 

1.784.000 

1,054,000 

April. 

1,643.000 

1,940,000 

1,607,000 

1,117,000 

1,721,000 

667.000 

Maj', 

207,000 

1.060,000 

888,000 

1,046.000 

1,004,000 

277.000 

June, 

467,000 

707,000 

761.000 

104,000 

230,000 

516,000 

July.       .      . 

177,000 

398,000 

0.000 

—14,000 

—121,000 

—102,000 

August,    . 

^    0 

114,000 

180,000 

—104.000 

102.000 

-46.000 

—73,000 

Saiiteinber, 

1,246.000 

10,000 

641,000 

—82,000 

140.000 

6,000 

October,  . 

168.000 

301.000 

741,000 

47.000 

--61.000 

--61,000 

Norember, 

279,000 

483,000 

1,008,000 

71.000 

82,000 

176.000 

December, 

887.000 

660.000 

2.032.000 

136,000 

263.000 

221.000 

Averace  for  whole  year. 

706,000 

860,000 

1,010.000 

604,000 

625,000 

670,000 

Average  for  driest  six  months. 

403,000 

.   341,000 

471.000 

44,000 

40,000 

20,000 

Month. 


Mean  for  37 

Years, 
1876-19U. 


January, 

February, 

Maroh,    . 

April, 

May.      . 

June, 

July.       . 

August,  . 

September, 

October. 

November. 


Avenge  for  whole  year,  . 
Avenge  for  driest  six  months, 


610.000 

700,000 

1,144.000 

1.426.000 

318,000 

213,000 

—14.000 

20.000 

76,000 

206.000 

503,000 

008.000 


514,000 
152,000 


1.200,000 

1,735,000 

2,700.000 

1,080,000 

1,058,000 

607,000 

166.000 

241,000 

246.000 

440.000 

804,000 

1,016.000 


1,013,000 
400,000 


NoTX.  —  The  recorded  yields,  subsequent  to  the  year  1807.  are  less  acounte  than  those  for  previous 
yean,  due  to  unavoidable  inaccuracies  in  the  measurement  of  the  quantity  of  water  received  from  the 
Waehusett  ~ 
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Nashua  River. 

The  average  flow  of  the  South  Branch  of  the  Nashua  River  above 
Clinton  during  the  year  1911  was  682,000  gallons  per  day  per  square 
mile,  or  62  per  cent,  of  the  normal  flow,  making  the  year  the  driest  since 
the  record  was  begun  in  1897  and  the  fourth  successive  year  in  which 
the  average  flow  has  been  less  than  the  normal.  The  flow  during  the 
months  of  October  and  November  was  in  excess  of  the  normal,  but  in 
the  remaining  ten  months  of  the  year  it  was  less  than  the  normal.  The 
greatest  excess  occurred  in  November,  and  the  greatest  deficiency  in 
March.  The  average  flow  for  the  driest  six  months,  July  to  December, 
inclusive,  was  327,000  gallons  per  day  per  square  mile,  or  68  per  cent, 
of  the  normal  flow  for  such  a  period  during  the  past  flfteen  years. 

In  order  to  show  the  relation  between  the  flow  of  the  Nashua  River 
during  each  month  of  the  year  1911  and  the  normal  flow  of  that  stream 
as  deduced  from  observations  during  flfteen  years,  from  1897  to  1911, 
inclusive,  the  following  table  has  been  prepared.  The  area  of  the  water- 
shed of  the  Nashua  River  above  the  point  of  measurement  was  119 
square  miles  from  1897  to  1907,  -inclusive,  and  118.19  square  miles 
since  the  latter  year :  — 


Table  showing  the  Average  Monthly  Flow  of  the  South  Branch  of  the  Nashua  River 
for  the  Year  1911,  in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage 
Area,  and  in  Million  Gallons  per  Day  per  Square  Mile  of  Drainage  Area; 
also,  Departure  from  the  Normal  Flow. 


NoBMAL  Flow. 

AcrruAL  Flow  in  1911. 

Excess  ob  Dkticiknct. 

Cubic  Feet 

Million 

Cubic  Feet 

Million 

Cubic  Feet 

Million 

M02(TH. 

per 

Qallons  per 

per 

Gallons  per 

per 

Gallons  per 

Second 

Day 

Second 

Day 

Second 

Day 

per  Square 
Mile. 

per  Square 

per  Square 
MUe. 

per  Square 
Mile. 

per  Square 
Mile. 

per  Square 
Mile. 

January 

1.875 

1.212 

1.196 

0.773 

—0.679 

—0.439 

February,    . 

2.213 

1.430 

0.967 

0.625 

—1.246 

—0.805 

March, 

4.162 

2.600 

2.073 

1.339 

—2.089 

—1.351 

April,  . 

3.328 

2.151 

2.155 

1.393 

—1.173 

-0.758 

May,    . 

1.781 

1.151 

0.713 

0.461 

—1.068 

—0.800 

June,   . 

1.253 

0.810 

0.543 

0.351 

—0.710 

—0.459 

July,    . 

0.643 

0.416 

0.087 

0.057 

—0.556 

—0.359 

August, 

0.650 

0.420 

0.291 

0.188 

—0.359 

—0.232 

September, 

0.508 

0.387 

0.281 

0.181 

—0.317 

—0.206 

October, 

0.849 

0.548 

1.111 

0.718 

+0.262 

+0.170 

November,  . 

1.289 

0.833 

1.601 

1.035 

+0.312 

+0.202 

December,  . 

1.949 

1.280 

1.650 

1.067 

—0.299 

-0.193 

Averaee  for  v 

rhole 

year 

t 

1.713 

1.107 

1.055 

0.682 

—0.658 

—0.425 

The  following  table  gives  the  rainfall  upon  the  Nashua  River  water- 
shed and  the  total  yield  expressed  in  inches  in  depth  upon  the  watershed 
(inches  of  rainfall  collected)  for  each  of  the  past  fifteen  years,  from 
1897  to  1911  inclusive,  together  with  an  average  for  the  entire  period. 
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RainfaU,  in 

-  Inches,  received  and  collected  on  Nashua  River  Watershed, 

ia97. 

1                  !«•»•                  1 

1899. 

Month. 

• 

RainfaU 
collected. 

Per  Cent, 
collected. 

Rainfall. 

Rainfall 
collected. 

Per  Cent, 
collected. 

1 

Rainfall 
collected. 

Per  Cent, 
collected. 

Januao'f   .... 

8.46 

1.420 

41.0 

6.65 

2.787 

41.9 

2.93 

3.731 

127.3 

February, 

2.86 

1.500 

52.4 

3.30 

2.635 

79.8 

5.12 

1.757 

34.3 

March,      . 

4.01 

4.922 

122.7 

2.27 

5.500 

242.7 

6.75 

4.952 

73.4 

April, 

2.32 

2.818 

121.5 

4.43 

3.500 

79.0 

1.94 

5.829 

300.5 

May.          .        . 

5.06 

2.075 

41.0 

3.38 

2.480 

73.4 

1.33 

1.538 

115.6 

June, 

» 

5.11 

2.039 

39.9 

3.11 

1.429 

46.0 

5.51 

0.969 

17.6 

July. 

8.65 

2.572 

29.7 

3.01 

0.593 

19.7 

3.82 

0.631 

16.5 

Auguat,     . 

8.47 

1.599 

46.1 

10.61 

2.363 

22.3 

3.20 

0.421 

13.2 

September, 

1.93 

0.656 

34.0 

3.15 

1.166 

37.0 

4.11 

0.431 

10.5 

October,    . 

0.94 

0.434 

46.2 

7.21 

2.691 

37.3 

2.72 

0.437 

16.1 

November, 

7.62 

2.214 

29.1 

6.81 

3.746 

55.0 

1.94 

0.742 

38.2 

December, 

6.41 

4.059 

63.8 

3.99 

3.676 

92.1 

2.03 

0.640 

31.5 

Total*  and  i 

ivera 

«ee.  . 

51.84 

26.308 

50.7 

57.92 

32.575 

56.2 

41.40 

22.078 

53.3 

Montr. 


I 


2i- 
38 


Januarj',  . 

February, 

Marcn, 

April, 

Hay. 

June, 

July, 

Aucust, 

September, 

October,   . 

November, 

December, 

Totals  and  averages. 


4.56 
8.69 
6  19 
2.76 
4.34 
8.59 
3.20 
3.18 
3.46 
2.90 
6.44 
3.15 


1.420 
6.532 
6.639 
2.727 
2.467 
0.998 
0.388 
0.351 
0.220 
0.504 
1.510 
2.800 


52.46 


26.556 


4» 


P 


31.1 
75.2 
107.3 
98.8 
56.8 
27.8 
12.1 
11.0 
6.4 
17.4 
23.4 
88.9 


50.6 


1901. 


I 

•a 


i 


1^ 

38 


1.75 

0.926 

1.13 

0.574 

5.82 

4.849 

9.64 

8.605 

7.02 

4.867 

1.51 

1.701 

5.66 

0.851 

4.58 

0.913 

3.10 

0.552 

3.70 

1.154 

2.43 

0.892 

9.36 

5.766 

55.70 

31.650 

4» 

d 

s 


8 


52.9 
50.8 
83.3 
89.3 
69.3 
112.6 
15.0 
19.9 
17.8 
31.2 
36.7 
61.6 


56.8 


1962. 


2.72 
4.91 
5.27 
4.36 
2.24 
2.51 
3.87 
3.95 
4.26 
6.36 
0.93 
7.20 


48.58 


3a 
58 


2 


2.990 
2.258 
7.120 
3.728 
1.839 
0.708 
0.521 
0.529 
0.416 
1.696 
1.095 
3.295 


26.195 


6 
I 


8 


109.9 
46  0 

135.1 
85.5 
82.1 
28.2 
13.5 
13.4 
9.8 
26.7 

117.7 
45.8 


53.9 
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RainfaU,  in 

Inches,  received  and  coUeded  an  Nashua  River  Watershed  - 

-Continued. 

IMS. 

1964. 

1905. 

Month. 

1 

RainfaU 
collected. 

t 

' 

RainfaU 
collected. 

P»r  Cent. 

coUeoted. 

• 

1 
& 

RainfaU 
coUected. 

Pbr  Cent, 
oolleoted. 

January,  .        .        .        . 

2.86 

2.266 

79.2 

4.02 

1.176 

29.3 

6.10 

2.268 

37.0 

February, 

4.42 

3.436 

77.7 

2.66 

1  647 

68.2 

1.72 

0.729 

42.4 

March, 

6.58 

6.107 

92.8 

3.40 

6.361 

157.7 

3.96 

6.358 

135.7 

April, 

3.10 

3.864 

124.6 

7.46 

6.149 

69.1 

2.60 

2.792 

107.4 

May, 

1.24 

1.016 

81.9 

2.99 

2.671 

89.3 

0.83 

0.794 

96.7 

June, 

..    . 

10.37 

3.678 

36.6 

3.44 

1.316 

38.2 

4.88 

0.935 

19.2 

July, 

3.43 

1.114 

32.6 

8.84 

0.886 

23.1 

6.39 

0.651 

12.1 

Ausust,     . 

3.68 

0.846 

21.8 

3.68 

0.633 

17.2 

3.09 

0.673 

18.6 

September, 

2.93 

0.647 

22.1 

6.30 

0.863 

16.1 

6.90 

2.119 

30.7 

October,   . 

4.43 

1.228 

27.7 

1.78 

0.620 

34.8 

1.81 

0.654 

36.1 

November, 

2.36 

1.096 

46.4 

1.62 

0.691 

86.6 

2.62 

0.763 

30.3 

December, 

3.09 

1.702 

42.7 

2.88 

0.784 

27.2 

8.79 

1.816 

48.0 

49.68 

26.988 

64.4 

43.06 

21.686 

60.1 

43.58 

19.442 

44.6 

Month. 


11 


January,  . 

2.69 

2.018 

February, 

2.74 

1.654 

March, 

6.17 

3.317 

April, 

3.12 

3.640 

May, 

6.68 

2.734 

June. 

6.95 

2.043 

July, 

6.62 

1.299 

4.34 

1.065 

September, 

2.61 

0.478 

October,   . 

3.96 

0.945 

November, 

2.26 

1.294 

December, 

4.26 

1.417 

Totals  and  ayezagee, . 

49.08 

21.894 

8 


77.9 
60.4 
64.2 
116.7 
41.5 
34.3 
23.6 
24.3 
18.3 
24.0 
57.6 
33.3 
44.6 


1907. 


I 

'I 


2.84 
2.32 
1.82 
2.65 

.  2.96 
3.54 
3.03 
1.26 
9.60 
6.68 
6.74 
4.40 

45.74 


II 


a 


2.601 
1.116 
3.028 
2.479 
1.722 
1.334 
0.597 
0.155 
1.399 
2.466 
4.384 
3.499 
24.778 


91.6 
48.0 
166.3 
93.5 
58.2 
37.7 
19.7 
12.3 
14.7 
43.4 
76.4 
79.5 
54.2 


II 


3.40 
4.82 
2.77 
2.62 
6.34 
1.29 
3.85 
6.49 
1.04 
2.12 
1.06 
3.03 
37.82 


3.101 
2.896 
3.910 
2.191 
2.624 
0.696 
0.393 
0.790 
0.151 
0.282 
0.216 
0.691 
17.841 


.1 


91.2 
60.0 
141.2 
83.5 
47.3 
64.0 
10.2 
12.2 
14.5 
13.3 
20.6 
22.8 
47.2 
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Rainfall,  in  Inches,  received  and  coUeeted  on  Nashxia  Riser  Watershed  —  Concluded. 


1M9. 

1910. 

MOMTH. 

Rainfall. 

Rainfall 
collected. 

Per  Cent, 
collected. 

Rainfall. 

Rainfall 
collected. 

Per  Cent, 
collected. 

January, 
February, 
March, 
April,  . 
May,    . 
June,    . 
July,    .       . 
August, 
September,  . 
October, 
November,  . 
December,  . 

3.52 
6.10 
4.38 
5.71 
2.65 
3.03 
4.25 
8.59 
3.90 
1.70 
1.68 
4.00 

1.056 
4.119 
8.798 
4.181 
2.162 
1.090 
0.416 
0.345 
0.358 
0.160 
0.626 
0.958 

30.0 

67.5 

86.8 

73.3 

81.6 

36.0 

9.8 

9.6 

9.2 

9.4 

37.2 

24.0 

5.86 
5.24 
1.09 
3.01 
2.13 
4.36 
1.52 
3.87 
2.86 
1.40 
4.17 
2.34 

3.293 
2.972 
4.708 
1.785 
1.085 
1.422 
0.110 
0.332 
0.250 
0.122 
0.612 
0.097 

56.2 

56.7 

432.7 

59.2 

51.0 

32.6 

7.2 

8.6 

8.7 

8.7 

14.6 

29.8 

idav 

enge 

•f     . 

44.51 

19.270 

43.3 

87.85 

17.388 

45.9 

mi. 

MSAN  FOB  FlJTEXN  YbAB8, 

1897-1911. 

Month. 

RainfaU. 

Rainfall 
collected. 

Per  Cent. 

collected. 

RainfalL 

RainfaU 
collected. 

Per  Cent, 
collected. 

2.91 

1.379 

47.5 

3.74 

2.161 

57.7 

Februaxy, 

2.43 

1.007 

41.4 

3.90 

2.315 

59.4 

Maicb, 

3.79 

2.389 

63.0 

4.22 

4.798 

113.8 

April,  . 

2.22 

2.404 

108.5 

3.86 

3.713 

96.1 

May,    . 

1.59 

0.822 

51.6 

3.31 

2.053 

62.0 

June,    . 

2.37 

0.606 

25.5 

4.04 

1.398 

34.6 

July.    .       . 

2.53 

0.101 

4.0 

4.11 

0.742 

18.1 

Aacuat, 

5.46 

0.335 

6.1 

4.31 

0.749 

17.4 

September, 

3.04 

0.313 

10.8 

3.87 

0.667 

17.2 

October, 

>       < 

5.24 

1.280 

24.4 

3.46 

0.978 

28.2 

November, 

4.14 

1.786 

43.1 

3.45 

1.488 

41.7 

December,  . 

8.01 

1.903 

63.2 

4.26 

2.247 

52.8 

Totalaai 

idav 

wrag4 

M«      . 

38.73 

14.825 

87.0 

46.58 

23.259 

60.0 

The  following  table  gives  a  record  of  the  yield  of  the  Nashua  Biver 
watershed  for  each  of  the  past  fifteen  years^  the  flow  being  expressed  in 
gallons  per  day  per  square  mile  of  watershed :  — 
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Yield  of  the  Naahva  River  Watershed  in  Gallons  per  Day  per  Square  Mile.^ 


Month. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

January, 

796.000 

1.563,000 

2,092,000 

796.000 

519,000 

1.676,000 

February, 

931.000 

1.635.000 

1.090.000 

4.054.000 

356.000 

1,401,000 

March, 

2,760.000 

3.088.000 

2,776,000 

3,722,000 

2,718,000 

3,992.000 

April, 

1,632.000 

2.027,000 

3,376,000 

1,580.000 

4,986,000 

2,159,000 

May, 

1.163.000 

1.390,000 

862,000 

1,882,000 

2,729,000 

1,031.000 

June, 

1.181,000 

828.000 

561.000 

578,000 

985,000 

410.000 

July. 

1.442,000 

833.000 

354,000 

217,000 

477.000 

292,000 

August,    . 

896.000 

1.325,000 

236.000 

197,000 

512,000 

297,000 

September, 

380.000 

676.000 

250.000 

127,000 

320.000 

241,000 

October,   . 

243.000 

1.509,000 

245,000 

282,000 

647,000 

950,000 

November, 

1,283,000 

2,170.000 

430,000 

875,000 

517.000 

635.000 

December, 

2.275,000 

2,061.000 

359,000 

1,570.000 

3,234.000 

1.848.000 

Average  for  whole  year,    . 

1.253.000 

1.551.000 

1.051.000 

1.264.000 

1.507,000 

1.248.000 

Average  for  driest  six  months. 

886.000 

1.013.000 

312,000 

877,000 

576.000 

471,000 

Montr. 

190S. 

1904. 

190S. 

1900. 

1907. 

1908. 

January 

1.265.000 

959,000 

1,266.000 

1,132.000 

1,458,000 

1,738,000 

February. 

2,133.000 

927,000 

452.000 

1.027,000 

692,000 

1,736,000 

March. 

3,423,000 

3,008,000 

3,004.000 

1,860,000 

1,697,000 

2,192.000 

April, 

2.238.000 

2,984,000 

1,617,000 

2,109,000 

1.436,000 

1.269,000 

May, 

569.000 

1,498.000 

445,000 

1.533.000 

965,000 

1,415,000 

June, 

2.131,000 

762.000 

542.000 

1.184.000 

773,000 

403,000 

July. 

624.000 

497,000 

365,000 

728,000 

335.000 

220,000 

August.    . 

474.000 

355,000 

321,000 

591,000 

87,000 

443.000 

September, 

375,000 

494,000 

1.228,000 

277.000 

810.000 

88,000 

October,  . 

689,000 

347.000 

367,000 

530.000 

1,382,000 

158,000 

November, 

634,000 

343,000 

442,000 

749,000 

2.540,000 

125,000 

December, 

954.000 

440,000 

1,018,000 

794.000 

1,961.000 

387,000 

Average  for  whole  year,    . 

1.285.000 

1,025.000 

926.000 

1,043.000 

1.180,000 

847,000 

Average  for  driest  six  months. 

626.000 

413.000 

541,000 

613,000 

725,000 

238,000 

I  The  area  of  the  watershed  used  in  making  up  these  records  included  water  surfaces  amounting  to 
2.2  per  cent,  of  the  whole  area  from  1897  to  1902.  inclusive,  to  2.4  per  cent,  in  1903,  to  3.6  per  cent,  in 
1904.  to  4.1  per  cent,  in  1905,  to  5.1  per  cent,  in  1906.  to  6  per  cent,  in  1907,  and  to  7  per  cent,  in  and  after 
1908. 
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Yidd  of  the  Nashua  River  Watershed  in  Gallons  per  Day  per  Square  Mile 

Concluded. 


Montr. 

1909. 

1919. 

1911. 

Mean  for 
15  Years, 
1S97-1911. 

January, 

692,000 

1,846.000 

773,000 

1,212,000 

February, 

2,&56.000 

1.846.000 

625,000 

1,430.000 

March.  . 

2,129.000 

2.639,000 

1,339,000 

2.690.000 

April.    . 

2.422,000 

1.084,000 

1,303,000 

2.151.000 

May,      .        . 

1.212,000 

608.000 

461.000 

1,151.000 

Juna,     . 

632,000 

824.000 

351.000 

810.000 

July,     .        . 

233,000 

62.000 

57.000 

416,000 

August, 

193.000 

186.000 

188.000 

420.000 

September,   , 

208.000 

145,000 

181.000 

387,000 

Oetober, 

90.000 

68.000 

718.000 

548.000 

NoTember,    . 

• 

363.000 

354.000 

1.035.000 

833,000 

December, 

537.000 

391,000 

1.067,000 

1,260.000 

Averace  for  whole  year. 

918.000 

828.000 

682,000 

1.107,000 

Average  for  drieet  six  months, 

271.000 

201,000 

327,000 

567.000 

Merrimack  River. 

The  flow  of  the  Merrimack  River  has  been  measured  for  many  years 
at  Lawrence^  above  which  place  the  river  has  a  total  watershed  area  of 
4,663  square  miles^  which  includes  118  square  miles  on  the  South  Branch 
of  the  Nashua  River,  75  square  miles  on  the  Sudbury  River  and  18 
square  miles  tributary  to  Lake  Cochituate,  or  a  combined  area  of  211 
square  miles  from  which  water  is  drawn  at  the  present  time  for  the 
supply  of  the  Metropolitan  Water  District.  The  flow  as  measured  at 
Lawrence  includes  the  water  wasted  from  these  three  watersheds,  which, 
in  the  wet  months  of  the  year,  is  very  considerable,  but  which  becomes 
very  small  in  the  dry  months.  Records  of  the  quantity  of  water  wasted 
have  been  kept  by  the  Boston  Water  Board  and  by  the  Metropolitan 
Water  Board,  and  these  quantities  have  been  deducted  from  the  flow  as 
measured  at  Lawrence.  The  area  of  the  three  watersheds  has  also  been 
deducted  from  the  watershed  area  at  Lawrence,  so  that  the  net  area  was 
4,570  square  miles  up  to  March  1,  1898,  at  which  time  the  Nashua  River 
was  diverted,  4,451  square  miles  from  March  1,  1898,  to  Jan.  1,  1908, 
and  4,452  square  miles  since  the  latter  date. 

The  average  flow  of  the  Merrimack  River  during  the  year  1911  was 
61  per  cent,  of  the  normal  flow  for  the  past  twenty-four  years  for  which 
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records  are  available.  In  1911  the  flow  was  less  than  the  nonnal  in  each 
of  the  twelve  months  of  the  year,  the  greatest  deficiency  occurring  in 
the  month  of  March. 

In  order  to  show  the  relation  between  the  flow  of  this  stream  during 
each  month  of  the  year  1911  and  the  normal  flow  as  deduced  from  ob- 
servations during  twenty-four  years  from  1888  to  1911,  inclusive,  the 
following  table  has  been  prepared :  — 


Table  showing  the  Average  Monthly  Flow  of  the  Merrimack  River  for  the  Year  1911 
in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage  Area;  also,  the  De- 
parture from  the  Normal. 


Montr. 


Normal 
Flow. 

Cubic  Feet 

per 

Second 

per  Square 

MUe. 


Actual  Flow 
in  1»U. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 


Excess  or 
Deficiency. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 


January,  .... 
February,  .... 
March,        .... 

April, 

May 

June, 

July, 

August 

September, 

October 

NoTember, .... 

December,  .... 

Average  for  whole  year. 


1.451 
1.422 
2.999 
3.766 
2.310 
1.284 
0.719 
0.651 
0.710 
0.972 
1.249 
1.364 


1.575 


0.624 
0.482 
1.248 
3.045 
1.360 
0.551 
0.266 
0.828 
0.435 
0.918 
1.049 
1.284 


0.966 


—0.827 
—0.940 
—1.751 
-O.720 
—0.950 
-0.733 
—0.453 
—0.323 
—0.275 
-0.054 
-O.200 
—0.080 


—0.609 


Sudbury,  Nashua  and  Merrimack  Rivers. 

The  following  table  shows  the  weekly  fluctuation  during  1911  in  the 
flow  of  the  three  streams  just  described,  —  namely,  the  Sudbury  River 
at  Framingham,  the  South  Branch  of  the  Nashua  River  above  Clinton 
and  the  Merrimack  River  at  Lawrence.  The  flow  of  these  streams,  par- 
ticularly that  of  the  Sudbury  and  of  the  South  Branch  of  the  Nashua 
River,  serves  to  indicate  the  flow  of  other  streams  in  eastern  Massachu- 
setts. The  area  of  the  Sudbury  River  watershed  is  75.2  square  miles 
and  of  the  South  Branch  of  the  Nashua  River  118.19  square  miles.  The 
net  watershed  area  of  the.  Merrimack  River  is  4,452  square  miles. 
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T<Me  showing  the  Average  Weekly  Flow  of  the  Sudbury,  South  Branch  of  the 
Nathua  and  Merrimack  Rivers  for  the  Year  1911  in  Cubic  Feet  "per  Second 
per  Square  Mile  of  Drainage  Area. 


Flow  in  Cubic  Fbkt  pxb 

SSCOND  PBB  SqUABX  MiLX. 

Flow  in  Cubic  Fbbt  peb 
SxooND  PXB  Squabb  Milb. 

Wekk  KKDUrO 
SUNDAT. 

Sudbury 
River. 

South 
Branch 
Nashua 

River. 

Merri- 
mack 
River. 

Wbbk  skdinq 
Sunday. 

Sudbury 
River. 

South 
Branch 
Nashua 

River. 

Merri- 
mack 
River. 

Jan.    8, 

1.429 

2.028 

0.920 

July   9. 

—0.226 

0.067 

0.220 

15. 

0.593 

0.982 

0.663 

16. 

-0.192 

-0.165 

0.348 

22, 

0.268 

0.605 

0.494 

23.        . 

-0.347 

—0.080 

0.190 

2». 

1.057 

1.174 

0.440 

30. 

0.684 

0.473 

0.206 

Feb.    5. 

1.587 

1.298 

0.571 

Aug.    6, 

—0.220 

0.073 

0.421 

12. 

0.976 

0.757 

0.538 

13. 

0.011 

-0.054 

0.315 

19. 

0.468 

0.696 

0.418 

20. 

0.237 

0.321 

0.271 

28. 

1.069 

0.794 

0.432 

27. 

-0.276 

0.297 

0.283 

Mar.    5. 

0.632 

1.024 

0.605 

Sept.  3, 

0.394 

0.821 

0.416 

12. 

0.598 

0.785 

0.498 

10. 

—0.343 

0.286 

0.406 

1». 

• 

2.992 

2.797 

1.342 

17, 

0.220 

0.238 

0.434 

26, 

1.825 

2.049 

1.015 

24. 

0.342 

0.271 

0.450 

Apr.    2, 

2.707 

3.583 

3.186 

Oct.     1. 

0.262 

0.434 

0.388 

». 

8.219 

3.412 

2.670 

8. 

0.533 

0.539 

0.636 

16. 

2.653 

2.369 

3.507 

15, 

0.280 

0.384 

0.606 

23. 

1.888 

1.729 

8.177 

22. 

0.740 

2.245 

1.092 

30.         . 

1.281 

1.254 

2.772 

29, 

0.131 

1.374 

1.443 

May    7. 

0.757 

0.764 

2.«72 

Nov.  5. 

0.889 

o.no 

0.826 

14. 

0.488 

0.513 

1.382 

12.        . 

0.310 

1.190 

0.927 

21, 

—0.099 

0.746 

0.925 

19. 

1.262 

2.126 

1.086 

28. 

1.089 

0.872 

0.728 

26. 

1.337 

2.031 

1.289 

June  4. 

-0.364 

0.433 

0.592 

Dec.    3. 

1.175 

1.599 

1.238 

11. 

0.912 

1.176 

0.^594 

10. 

0.980 

1.027 

0.887 

18. 

0.505 

0.810 

0.655 

17. 

0.758 

1.524 

1.038 

25. 

0.005 

0.068 

0.470 

24. 

2.376 

2.872 

1.308 

July    2, 

0.091 

0.131 

0.431 

81. 

1.971 

1.842 

1.869 
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Experiments  upon  the  Pueification  of  Sewage  and 
Water  at  the  Lawrence  Experiment  Station." 


By  H.  W.  Clabk  and  Stephen  DeM.  Gaqb. 


The  following  report  siunmarizes  the  results  of  the  studies  npon  the 
purification  of  sewage  and  water  at  the  Lawrence  Experiment  Station 
during  the  year  ending  Nov.  30,  1911.  During  the  year  fifty-eight 
filters  have  been  operated,  —  twenty-six  in  studies  upon  the  purification 
of  domestic  sewage,  two  in  studies  upon  the  purification  of  manufactural 
wastes,  nineteen  in  studies  upon  nitrification  and  eleven  in  studies  upon 
the  purification  of  water. 

The  investigations  in  regard  to  the  purification  of  sewage  have  in- 
cluded the  operation  of  sand  filters  which  have  been  in  continuous  opera- 
tion for  over  twenty  years,  and  of  contact  and  trickling  filters  which 
have  been  in  operation  for  ten  and  twelve  years,  respectively.  These 
long-term  studies  are  particularly  valuable  as  showing  clearly  the  ulti- 
mate destruction  of  large  amounts  of  organic  matter  deposited  by  the 
sewage  within  the  filter  and  retained  for  long  periods.  Special  study 
has  also  been  made  during  the  past  year  as  to  the  operation  of  contact 
filters  in  order  to  determine  the  effect,  as  far  as  the  purification  of  the 
sewage  and  the  capacity  and  length  of  life  of  such  filters  is  concerned, 
of  different  methods  of  application,  of  different  periods  of  contact  and 
of  vaiying  rates.  Studies  upon  the  preliminary  clarification  of  sewage 
by  chemical  precipitation,  by  straining  and  by  sedimentation  in  open 
tanks  and  in  tanks  filled  with  slate,  have  also  been  in  progress,  and 
special  attention  has  been  given  to  the  effect  of  these  various  preliminary 
treatments  on  the  subsequent  purification  of  the  sewage.  An  extensive 
investigation  has  also  been  made  to  determine  the  effect  of  carbonaceous 
matter  of  different  kinds  in  sewage  upon  the  processes  of  nitrification  in 
sand  filters.    Studies  upon  the  disposal  of  manufactural  wastes  have  been 

<  The  work  has  been  carried  on  under  the  general  supervision  of  Hiram  F.  Mills,  A.M.,  C.E.,  member 
of  the  State  Board  of  Health,  with  Mr.  H.  W.  Clark,  chemist  to  the  Board,  in  direct  charge.  Mr.  Stephen 
DeM.  Gage,  biologist,  and  Mr.  George  O.  Adams,  chemist,  are  the  principal  assistants  at  the  station.  A 
full  account  of  the  work  done  at  the  Lawrence  Experiment  Station  during  the  yeare  1888  and  1889  wse 
contained  in  a  special  report  of  the  State  Board  of  Health  upon  the  purification  of  sewage  and  water  (1890)  • 
A  similar  account  for  the  years  1890  and  1891  is  contained  in  the  twenty-third  annual  report  of  the  Board 
far  1801.  Siiuse  1881  the  resulta  have  been  published  yearly  in  the  annual  reports;  a  review  of  all  work 
at  Lawrence  upon  sewage  purification  was  published  in  the  annual  report  of  the  Board  for  1906,  and  the 
report  for  1909  contained  a  review  of  the  work  on  factory  wastes. 
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continued,  and  filters  have  been  operated  with  the  wastes  from  a  tannery 
and  from  a  rubber  mill.  An  extensive  investigation  is  in  progress  upon 
the  composition  of  sewage  sludge  and  manuf actural  wastes,  with  particu- 
lar reference  to  the  recovery  of  valuable  by-products  from  certain  wastes 
or  to  their  use  in  the  manufacture  of  fertilizers.  The  results  of  a  series 
of  investigations  upon  the  disinfection  of  sewage  and  the  effluents  of 
different  types  of  sewage  clarification  and  purification  processes,  which 
have  been  in  progreas  for  a  number  of  years,  are  Bmmnaxked  in  a  special 
article  beyond. 

In  the  investigations  on  water  purification,  special  study  has  been 
made  of  slow  sand  filters  operated  at  widely  diflPerent  rates,  with  par- 
ticular reference  to  economy  of  operation  and  to  the  quality  of  the  fil- 
tered water.  Studies  upon  the  purification  of  water  by  precipitation 
with  sulphate  of  alumina  followed  by  filtration  at  a  high  rate  through 
a  mechanical  filter  and  by  double  filtration  have  been  continued,  and 
studies  as  to  the  efiiciency  of  an  upward-fiow  roughing  filter  of  coarse 
material  and  of  a  sprinkling  filter  constructed  of  sand  have  been  made. 
The  investigations  as  to  the  infiuence  of  various  methods  of  water  puri- 
fication upon  the  action  of  water  on  metal  pipes  and  plumbing  fixtures 
have  been  continued  throughout  the  year. 

As  in  previous  years,  all  the  general  bacterial  work  of  the  department 
of  water  supply  and  sewerage  has  been  carried  on  at  the  experiment  sta- 
tion, and,  in  addition,  a  considerable  number  of  bacterial  examinations 
have  been  made  of  special  samples  of  sewage,  ice  and  shellfish  from  vari- 
ous sections  of  the  State.  An  extended  investigation  has  also  been  made 
as  to  the  character  of  the  air  in  different  branches  of  the  textile  industry, 
and  as  to  the  effect  upon  the  bacterial  content  of  such  air  of  the  quality 
of  water  used  in  supplying  artificial  humidity. 

Furthermore,  a  large  number  of  the  samples  of  river  waters  and  manu- 
factural  wastes,  collected  during  investigations  upon  the  pollution  of 
rivers,  have  been  analyzed  in  the  chemical  laboratories  at  the  experiment 
station. 

Character  and  Composition  op  the  Sewage  used  in  the  Experi- 
ments. 

The  sewage  used  at  the  experiment  station  is  pumped  through  a  2%- 
inch  pipe  about  4,400  feet  long,  from  the  Lawrence  Street  sewer  which 
drains  the  streets,  houses  and  stores  of  the  most  densely  populated  sec- 
tion of  the  city  of  Lawrence.  The  inlet  to  this  pipe  is  located  well  above 
the  entrance  of  any  of  the  large  mills,  and  is  provided  with  a  strainer 
with  perforations  about  %  of  an  inch  in  diameter,  by  which  paper,  rags, 
etc.,  are  largely  strained  out  of  the  sewage.    As  received  at  the  station 
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the  sewage  is  a  strong,  domestic  sewage  in  which  the  suspended  matters 
have  been  quite  thoroughly  disintegrated  during  their  passage  through 
the  pipe.  This  pipe  has  been  in  use  nearly  twenty-five  years  and  is  so 
badly  corroded  that  frequent  repairs  are  necessary.  The  sewage  used  in 
the  experiments  at  Andover  is  that  of  a  residential  town  containing  little 
or  no  manufactural  wastes.  It  is  collected  by  a  system  of  sewers  from 
which  street  washings  and  surface  water  are  excluded  and  into  which 
only  a  small  volume  of  ground  water  enters.  After  being  screened 
through  a  coarse  bar  screen  it  is  brought  to  the  filtration  area  through 
a  long  inverted  siphon.  The  sewage  as  it  reaches  the  filtration  area  is 
a  very  strong,  domestic  sewage  in  which  more  or  less  putrefactive  action 
has  taken  place  during  its  passage  through  the  inverted  siphon. 

The  expression  ^^  Lawrence  Street  sewage '^  means  the  average  of 
samples  collected  weekly  from  the  sewer  near  the  inlet  of  the  pipe  from 
which  the  sewage  is  pumped ;  ^^  regular  station  sewage ''  is  an  average  of 
samples  collected  four  times  each  day  at  the  experiment  station  on  at 
least  four  days  each  week;  '^sewage  applied  to  Filters  Nos.  1,  6  and 
9A''  is  an  average  of  daily  samples  of  all  the  sewage  applied  to  the 
large  intermittent  filters  situated  out  of  doors;  and  "Andover  sewage '* 
is  an  average  of  weekly  samples  of  the  town  sewage  before  it  enters  the 
settling  tank  at  the  Andover  filtration  area.  It  will  be  noted  that  the 
*'  sewage  applied  to  Filters  Nos.  1,  6  and  9 A ''  is  somewhat  weaker  than 
the  "regular  station  sewage/^  this  being  due  to  the  fact  that  in  many 
instances  the  volume  of  sewage  required  to  flood  these  filters  could  not 
be  obtained  and  the  deficit  was  supplied  by  the  admixture  of  canal 
water. 

The  following  table  gives  the  average  analyses  of  the  various  repre- 
sentative samples  of  sewage  collected  during  the  year :  — 
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Sewage  applied  to  Filters  Nos.  1,  6  and  9 A. 
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Preliminary  Treatments  por  Clarification  of  Sewage. 

Studies  upon  the  clarification  of  sewage  as  a  preliminary  to  filtration 
by  sedimentation,  in  open  tanks,  in  a  tank  filled  with  layers  of  slate, 
and  by  straining  through  a  layer  of  anthracite  coal,  have  been  continued 
during  1911,  and  certain  experiments  upon  chemical  precipitation  have 
been  resumed. 

Sedimentation  in  Open  Tanks, 

The  large  settling  tank  installed  in  1906  for  the  clarification  of  sewage 
to  be  applied  later  to  trickling  and  contact  filters  has  been  continued  in 
operation  at  the  station.  This  is  a  cylindrical  tank  with  a  sloping  bot- 
tom into  which  the  sewage  enters  near  the  bottom  and  rises  slowly  to 
an  outlet  near  the  top;  the  period  of  sedimentation  while  sewage  is 
flowing  through  the  tank  is  about  two  hours  and  the  vertical  velocity 
is  about  1  inch  per  minute.  As  originally  constructed,  the  bottom  of 
this  tank  had  a  slope  of  about  17°,  which  proved  to  be  much  too  flat, 
making  it  necessary  to  empty  the  tank  and  remove  the  accumulated 
sludge  each  week.  During  July  the  tank  was  rebuilt  with  a  conical 
bottom  sloping  at  an  angle  of  60**.  With  the  steeper  pitch,  it  is  found 
that  the  deposited  sludge  slides  down  to  the  blow-off  valve  ^t  the  bottom 
where  it  is  easily  blown  out  without  draining  the  tank.  During  the 
latter  part  of  the  year  it  has  been  the  practice  to  blow  off  the  accumu- 
lated sludge  about  three  times  a  week.  The  average  removal  of  sus- 
pended matter  by  this  tank  during  the  year  has  been  about  45  per  cent., 
as  shown  by  Kjeldahl  nitrogen  in  suspension,  and  about  65  per  cent, 
and  68  per  cent.,  as  shown  by  the  total  and  organic  solids  in  suspension. 
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respectively.  The  total  removal  of  organic  matter  has  been  abont  29 
per  cent.^  as  shown  by  the  total  Kjeldahl  nitrogen,  and  about  23  per 
cent.,  as  shown  by  total  organic  solids. 

The  work  of  the  settling  tank  at  the  Andover  filtration  area  has  been 
studied  as  in  previous  years.  This  tank  has  a  capacity  of  about  13,500 
gallons,  and  the  average  time  required  for  the  sewage  to  pass  through 
it  is  approximately  two  hours.  The  average  removal  of  suspended  mat- 
ters by  this  tank  during  the  period  from  April  to  November,  1911, 
inclusive,  during  which  samples  were  collected  regularly,  was  about  64 
per  cent.,  as  shown  by  Kjeldahl  nitrogen  in  suspension,  and  the  average 
removal  of  total  organic  matters  was  about  43  per  cent.,  as  shown  by 
determinations  of  both  Kjeldahl  nitrogen  and  oxygen  consumed. 

Sedimentation  in  Tanks  filled  with  Layers  of  Slate. 

Tank  No.  376,  having  a  superficial  area  of  ^200  of  an  acre,  was  first 
put  into  operation  on  July  9,  1909.  The  tank  contains  27  horizontal 
layers  of  roofing  slate  spaced  %  of  an  inch  apart  and  separated  by  small 
concrete  blocks.  The  exposed  surface  available  for  the  deposition  and 
destruction  of  sludge  is  about  314  square  inches  for  each  gallon  of  sewage 
contained  within  the  tank.  This  tank  has  been  operated  like  a  contact 
filter,  being  completely  filled  with  sewage  once  each  day,  the  sewage 
being  then  allowed  to  stand  quiescent  in  the  tank  one  hour  before  being 
drawn  off.  The  sludge,  which,  owing  to  the  arrangement  of  slate  layers 
is  deposited  in  thin  films,  is  allowed  to  remain  in  the  tank  for  digestion. 
When  the  outlet  of  the  tank  is  opened  a  small  amount  of  sludge  usually 
comes  away  with  the  first  portions  of  the  effluent.  At  the  end  of  the 
year  the  accumulated  sludge  occupied  about  9  per  cent,  of  the  original 
capacity  of  the  tank,  there  being  practically  no  reduction  in  capacity 
during  the  year.  The  average  removal  of  suspended  matter  from  the 
sewage  by  this  tank  was  about  41  per  cent.,  as  shown  by  total  solids  in 
suspension,  and  about  44  per  cent.,  as  shown  by  volatile  solids  in  sus- 
pension. The  total  removal  of  organic  matter  was  only  19  per  cent., 
as  shown  by  total  organic  solids,  and  9  per  cent.,  as  shown  by  determina- 
tions of  Kjeldahl  nitrogen. 

In  discussing  the  results  obtained  during  1909  with  Tank  No.  376 
it  was  stated  on  page  291  of  the  report  for  that  year  that  **  it  will  be 
observed  that  there  has  been  practically  no  nitrification  within  the  filter, 
and  this  was  not  to  be  expected.  These  so-called  filters  are  simply  con- 
trivances to  remove,  and,  if  possible,  destroy  sludge  by  biological  action.^' 
On  page  251  of  the  report  for  1910  it  was  stated  that  '^  judging  from  the 
results  during  the  year,  and  from  the  experience  obtained  with  similar 
filters  operated  in  1901  and  1902,  filters  or  tanks  of  this  kind  cannot 
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be  expected  to  accomplish  more  than  a  preliminary  clarification  of 
sewage^  and  for  this  reason  they  should  perhaps  be  classed  and  compared 
in  efSciency  with  •other  clarification  treatments/^  It  is  interesting  to 
compare  these  statements  and  the  results  obtained  with  FUter  No.  376 
with  the  following  quotations  from  the  Seventh  Seport  of  the  Boyal  Com- 
mission on  Sewage  Disposal,  1911,  upon  the  slate  bed  process  in  England, 
where  a  number  of  beds  of  this  type  have  been  tried  out  on  a  practical 
scale  during  the  past  few  years. 

On  Dec.  18,  1908,  Mr.  Dibdin  submitted  a  list  of  places  at  which  slate  beds 
had  been  installed.  Three  instaUations,  namely,  those  at  Devizes,  East  Dere- 
ham and  Machynlleth,  were  selected  from  this  list  as  being  the  most  suitable 
for  observation.  .  .  .  The  working  of  the  slate  beds  at  each  of  these  three 
places  was  kept  under  observation  for  rather  more  than  a  year.  .  •  . 

In  the  fifth  report,  page  67,  the  commission  made  the  following  statement 
with  regard  to  slate  beds :  — 

As  the  result  of  our  inspection  of  the  beds  at  Devizes  we  came  to  the  tentative 
conclusion  that  primary  beds  containing  large  slabs  of  slate  must  be  regarded 
more  as  preliminary  settling  or  septic  tanks  than  as  contact  beds. 

As  regards  the  effluent  which  results  from  the  treatment  of  sewage  in  slate 
beds,  this  conclusion  has  been  borne  out  by  the  observations  which  have  since 
been  made. 

The  effluent  from  a  slate  bed  is,  for  practical  purposes,  indistinguishable 
from  a  tank  effluent.  It  contains  about  the  same  amount  of  suspended  matter, 
and  requires  subsequent  treatment  similar  to  that  which  would  be  necessary 
for  a  tank  effluent  from  the  same  sewage.  .  •  • 

The  capacity  of  a  new  slate  bed  is  about  85  to  90  per  cent,  of  the  capacity 
of  the  empty  tank. 

From  the  measurements  of  the  capacity  of  the  slate  beds  at  the  three  places 
under  observation  it  is  dear  that  the  greater  part  of  this  capacity  can  be 
maintained  permanently  if  the  sludge  which  collects  in  the  beds  is  habitually 
allowed  to  come  away  after  the  beds  have  been  run  off  •  •  •  • 

It  has  been  calculated  that  the  average  rate  of  loss  of  capacity  in  the 
Devizes  slate  beds  during  the  first  five  years  of  their  life  was  only  about  100 
gallons  per  million  gallons  of  sewage  treated.  •  .  • 

The  average  rate  of  loss  of  capacity  at  Machynlleth  has  been  estimated  at 
about  48  gallons  per  million  gallons  of  sewage  treated.  As  already  stated, 
however,  the  sewage  is  partially  settled  before  being  sent  into  the  slate 
beds. 

At  Dereham,  where,  in  order  to  prevent  clogging  of  the  contact  beds, 
the  sludge  has  been  purposely  retained  in  the  slate  beds,  there  was  a  serious 
loss  of  capacity.  •  •  • 
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In  this  ease  the  average  rate  of  loss  of  eapacity  was  1,126  gallons  per 
million  gallons  of  sewage  treated.  .  •  . 

It  may  be  taken  broadly  that  between  40  and  60  per  cent,  of  the  suspended 
matter  of  an  average  sewage  is  mineral. 

Of  the  remainder,  a  considerable  proportion  consists  of  cellulose  and  other 
matter  which  is  known  to  decompose  under  biological  action  only  very  slowly 
at  ordinary  temperatures. 

It  is  clear,  therefore,  that  the  maximum  digestion  of  sewage-suspended 
matter  which  could  be  anticipated  from  any  biological  process  would  be  con- 
siderably less  than  50  per  cent.,  even  under  the  most  favorable  circum- 
stances. .  .  • 

From  the  data  which  have  been  obtained  with  regard  to  Devizes,  however, 
the  digestion,  or,  more  correctly,  the  diminution  in  solids,  which  takes  place 
in  the  slate  beds  there,  would  appear  to  be  very  small.  The  actual  figure 
obtained  was  only  1  per  cent,  of  the  total  suspended  solids. 

Although  it  is  possible  to  work  slate  beds  in  such  a  manner  as  to  postpone 
for  a  considerable  time  the  necessity  for  dealing  with  any  sludge,  it  appears 
to  us  that  the  practice  is  not  likely  to  prove  economical. 

Chemical  Precipitation, 

During  1911  the  studies  upon  clarification  of  sewage  by  chemical  pre- 
cipitation which  were  in  progress  from  1889  to  1897,  but  which  had  been 
discontinued,  were  resumed.  Since  Feb.  1, 1911,  sewage  has  been  treated 
daily  with  sulphate  of  alumina  in  the  proportion  of  714  pounds  per 
million  gallons  (5  grains  per  gallon),  a  period  of  four  hours  being 
allowed  for  sedimentation  before  drawing  off  the  clarified  supernatant 
sewage  from  the  precipitated  sludges.  The  removal  of  suspended  organic 
matters  from  the  sewage  by  this  process,  as  shown  by  determinations  of 
loss  on  ignition,  has  varied  from  10  per  cent,  to  over  97  per  cent,  at 
different  times,  and  has  averaged  about  77  per  cent,  during  the  ten 
months  since  the  studies  were  resumed.  The  average  removal  of  nitro- 
genous matters  in  suspension  has  been  about  64  per  cent.,  as  shown  by 
Kjeldahl  nitrogen  determinations.  The  total  removal  of  organic  mat- 
ters has  averaged  about  48  per  cent.,  as  shown  by  loss  on  ignition,  and 
49  per  cent,  and  52  per  cent.,  respectively,  as  shown  by  oxygen  consumed 
and  Kjeldahl  nitrogen  determinations. 

Straining  through  Anthracite  Coal. 

Strainer  E,  containing  12  inches  in  depth  of  buckwheat  coal,  was  first 
put  into  operation  on  Feb.  1,  1901.  From  December  1  to  March  1  this 
strainer  was  operated  at  a  rate  of  800,000  gallons  per  acre  daily,  and  dur- 
ing the  remainder  of  the  year  at  a  rate  of  1,000,000  gallons  per  acre  daily. 
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There  was  no  removal  of  sludge,  nor  was  any  surface  treatment  given  to 
this  strainer  throughout  the  year;  in  fact,  from  Jan.  28,  1910,  to  the 
end  of  1911  no  attention  was  required  by  this  strainer  except  the  daily 
application  of  sewage.  As  pointed  out  in  the  last  report,  the  work  of 
this  strainer  year  after  year  in  removing  and  disposing  of  large  amounts 
of  suspended  matters  with  scarcely  any  mechanical  assistance  is  extremely 
remarkable.  On  April  1, 1902,  the  surface  was  scraped.  Since  that  time, 
however,  the  surface  has  not  been  scraped  and  has  been  raked  only  once 
in  order  to  relieve  clogging.  During  the  nine  and  two-thirds  years  since 
it  was  last  scraped,  about  107,000  gallons  of  sewage  have  been  clarified 
on  this  small  strainer  only  20  inches  in  diameter,  and  about  130  pounds 
of  suspended  solid  matters  have  been  removed  from  the  sewage  and 
stored  within  or  digested  by  the  strainer  during  this  time.  Assuming 
that  this  suspended  matter  was  stored  in  or  upon  the  surface  of  the  filter 
as  sludge  containing  90  per  cent,  of  water,  it  would  occupy  a  volume 
over  6  times  that  occupied  by  the  entire  body  of  material  and  under- 
drains  within  the  strainer,  or  would  form  a  layer  about  10  feet  thick 
over  the  surface  of  the  material. 

The  average  removal  of  suspended  matter  by  this  strainer  during  the 
year  has  been  about  72  per  cent,  as  shown  by  Kjeldahl  nitrogen  in  suspen- 
sion, and  about  69  per  cent,  and  71  per  cent.,  respectively,  as  shown  by  the 
total  and  organic  solids  in  suspension.  The  total  removal  of  organic  mat^ 
ter  has  been  about  36  per  cent,  as  shown  by  the  total  Kjeldahl  nitrogen, 
and  about  29  per  cent,  as  shown  by  total  organic  solids. 

Average  analyses  of  the  sewage  after  clarification  by  settling,  chemical 
precipitation  and  straining  are  shown  in  the  following  tables :  — 
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Effluent  from  Slate  Tank  No.  376. 
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NiTBOOBN     : 

-i 

B 

d 
8 

<5 

oS 

AMCa. 

1 

▲LBtTMINOXD. 

NXTBOOSN. 

*•       1 

1 

Bacteria  per  Cubi 
Centime 

Temperature 
(Dezn 

• 

? 

3 

H 

■ 

1 

1 

• 

g 

d 

s 

d 

• 

1 

• 

d 

-s 

d 

I 
a 

1 

• 

■1 

- 

6.5 

.75 

3.20 

0.54 

0.35 

1.03 

— 

18.56 

0.10 

.0053 

i.u 

902,500 

ChemicaUy  Precijntaied  Sewage. 


2.57 


0.24 


0.16 


0.46 


0.31 


11.76 


1.70 


626,500 


EffiuerU  from  Strainer  E. 


2.28 


0.32 


0.24 


0.63 


0.50 


11.06 


2.58 


1,067,800 


Average* Solids. 

Settled  Staiion  SetDoge. 
[Part^  per  100,000.] 


Umvtltbbbd. 


Total. 


50.1 


Loes  on 
Ignition. 


Fixed. 


17.1 


83.0 


FlLTBBBD. 


Total. 


Loss  on 
Ignition. 


Fixed. 


In  Subpbmbxon. 


Totol. 


Loes  on 
Ignition. 


Fixed. 


EffiuerU  from  Slate  Tank  No.  376. 

50.5 

22.3 

87.2 

49.6 

15.3 

34.8 

9.9 

7.0 

2.9 

ChemtcaUy  Precipitated  Seuxioe. 

43.5 

11.8 

82.2 

40.3 

0.8 

81.0 

8.2 

2.0 

1.2 

Effluent  from  Strainer  E. 

49.4 

15.8 

83.6 

46.0 

13.2 

32.8 

8.4 

2.6 

0.8 
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Intermittent  Sand  Filters  operated  with  Untreated  Sewage. 

FUiers  Nos.  1,  2,  i,  50,  6,  9A  and  10. 

These  seven  sand  filters  are  each  ^oo  oi  an  acre  in  area* and  are  situ- 
ated out-of-doors.  Filters  Nos.  1,  2,  4  and  6  have  been  operated  con- 
tinuously for  nearly  twenty-four  years,  and  Filters  Nos.  9A  and  10  have 
been  operated  twenty-one  and  seventeen  years,  respectively.  Sewage 
without  any  form  of  preliminary  clarification  has  always  been  applied 
to  these  filters,  and  since  1893,  a  period  of  about  eighteen  years,  they 
have  been  operated  without  the  removal  of  any  sand  from  the  surface. 

For  some  years  it  has  been  the  practice  to  apply  only  as  much  sewage 
to  each  filter  as  can  be  treated  without  increasing  the  amount  of  organic 
matter  stored  within  the  filter.  During  recent  years  the  surfaces  of 
Filters  Nos.  1,  5C,  6  and  9A  have  been  trenched  during  the  winter  and 
leveled  during  the  summer,  the  sewage  being  applied  in  the  trenches  in 
winter  and  distributed  over  the  entire  surface  during  the  summer.  The 
surfaces  of  Filters  Nos.  2  and  4,  which  are  constructed  of  fine  material, 
are  arranged  in  circular  trenches  which  are  filled  with  coarser  material. 
The  trenches  in  Filter  No.  2  are  1  foot  wide  and  2  feet  deep  and  are 
filled  with  sand  of  an  effective  siz^  of  0.19  milUmeter,  while  those  in 
Filter  No.  4  are  about  14  inches  wide  and  1  foot  deep  and  are  filled 
with  sand  of  an  effective  size  of  0.48  millimeter,  the  surface  of  the  sand 
in  the  trenches  of  each  filter  being  below  that  of  the  remainder  of  the 
filter.  The  sewage  is  applied  to  these  trenches  of  coarser  sand  through- 
out the  year,  and  on  the  ridges  between  the  trenches  grass  is  allowed  to 
grow  during  the  summer.  During  the  winter  season  the  surfaces  of  all 
of  these  filters  have  been  protected  to  some  extent  by  loose  board  covers 
laid  over  the  trenches.  Filter  No.  10  differs  from  the  other  filters  in 
that  no  underdrains  are  beneath  the  sand  except  immediately  around  the 
outlet  pipe.  A  partition  extending  3  feet  below  the  surface  of  this  filter 
separates  the  quarter  of  the  surface  which  is  farthest  from  the  under- 
drains from  the  remainder  of  the  surface,  and  to  this  quarter  of  the 
surface  the  sewage  is  applied,  the  other  three  quarters  being  covered  with 
a  layer  of  loam  8  inches  in  depth,  except  for  a  strip  about  2  feet  wide 
extending  across  the  filter,  which  is  left  open  to  provide  ventilation.  Un- 
like the  other  large  filters  at  the  station,  the  surface  of  Filter  No.  10  is 
neither  trenched  nor  protected  by  board  covers  during  the  winter. 

The  depth  and  size  of  sand  of  which  each  of  these  filters  is  constructed, 
the  date  when  started,  and  the  total  volume  of  sewage  treated  during 
the  entire  period  of  operation  of  each  filter  are  shown  in  the  following 
table :  — 
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FzLTXB  Number. 


Depth  (Feet). 


Effective  Sise 

of  Sand 
CliiUimeter). 


Date  First 
operated. 


Actual  Volume 

of  Sewaoe 

applied 

■ince  Start 

(Gallona). 


1. 
2. 
4. 
5C, 

6. 
«A, 

10» 


6 
5 
5 
5 

3« 

6 

5 


0.48 
0.08 
0.04 
0.22 
0.85 
0.17 
0.36 


Jan.  10,  1888 

Dee.  19,  1887 

Deo.  10,  1887 

Jul^  20,  1905 

Jan.  12,  1888 

Nov.  18,  1890 

July  18.  1894 


2,466,282 

1,356,766 

838,376 

481,500 

2,001,754 

2,012,319 

710,835 


During  1911  regular  station  sewage  has  been  applied  six  days  each 
week  to  Filters  Nos.  1,  50,  6  and  9A  at  a  rate  of  50,000  gallons  per  acre 
daily;  to  Filter  No.  2  at  a  rate  of  40,000  gallons  per  acre  daily";  and  to 
Filter  "So.  10  at  a  rate  equivalent  to  30,000  gallons  per  acre  daily  for 
the  entire  surface,  or  120,000  gallons  for  the  quarter  of  the  surface 
flooded.  Begular  station  sewage  has  been  applied  to  Filter  No.  4  three 
days  each  week  at  a  rate  of  40,000  gallons  per  acre  daily. 

From  December  2  to  March  14  the  trenches  of  all  the  filters  except 
Filter  No.  10  were  covered  with  boards.  On  March  31  the  surface  of 
that  portion  of  Filter  No.  10  to  which  sewage  was  applied,  and  the  sand 
in  the  trenches  of  each  of  the  other  filters,  was  dug  over  to  a  depth  of 
6  inches,  and  the  surfaces  of  Filters  Nos.  1,  5C,  6  and  9A  were  leveled 
and  dug  over  to  a  depth  of  10  inches.  On  October  27  the  sand  in  the 
trenches  of  Filters  Nos.  2  and  4,  and  in  the  portion  of  Filter  No.  10, 
to  which  sewage  is  applied,  and  the  entire  surface  of  the  other  filters 
was  dug  over  from  6  to  8  inches  deep,  and  on  November  20  the  surfaces 
of  Filters  Nos.  1,  5C,  6  and  9A  were  trenched  for  the  winter.  That 
portion  of  the  surface  of  each  filter  to  which  sewage  was  applied  was 
raked  1  inch  deep  five  times  during  the  period  from  December  1  to 
April  1,  and  once  each  week  during  the  remainder  of  the  year.  On 
June  5  the  grass  on  the  ridges  in  Filters  Nos.  2  and  4  was  cut.  All  the 
filters  were  allowed  to  rest  from  May  25  to  June  4,  inclusive,  and  from 
October  26  to  November  1,  inclusive.  A  total  depth  of  34  inches  of 
snow  and  about  %  of  an  inch  of  ice  were  removed  during  the  winter 
from  the  surface  of  Filter  No.  10,  which  was  unprotected  by  board  covers. 
During  July,  August  and  the  early  part  of  September  there  was  a  short- 
age in  the  supply  of  sewage  owing  to  trouble  with  the  pipe  through  which 
sewage  is  brought  to  the  station,  and  the  sewage  applied  to  these  filters 
was  diluted  with  canal  water  a  number  of  times,  this  accounting  for  the 
somewhat  weaker  character  of  the  applied  sewage  during  this  period. 
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The  work  of  these  filters,  as  in  previous  years,  since  the  practice  of 
appl}ing  only  so  much  organic  matter  as  could  be  assimilated  by  the 
filter  was  introduced,  has  been  eminently  satisfactory.  Examinations 
of  the  filter  materials  show  that  there  has  been  no  appreciable  accumula- 
tion of  organic  matters  within  the  filters,  the  accumulation  of  freshly 
deposited  matters  being  balanced  by  the  working  over  and  reduction  of 
the  stored  matters.  Nitrification  has  been  active  in  all  of  the  filters 
throughout  the  year.  As  has  been  frequently  stated  in  previous  reports, 
however,  there  is  much  difference  in  the  work  of  the  individual  filters  at 
different  seasons  of  the  year,  this  being  particularly  noticeable  in  the 
amount  of  nitrates  in  the  effluents  from  the  various  filters  at  different 
times.  As  is  usual  in  out-of-door  filters,  nitrification  was  less  active  in 
the  winter  than  during  the  summer  in  all  the  filters,  the  fluctuation  in 
the  amount  of  nitrification  being  much  less  in  the  filters  of  fine  material, 
however^  than  was  the  case  with  the  filters  of  coarser  sand  operated  at 
higher  rates. 

The  degree  of  purification,  as  has  been  pointed  out  in  previous  reports, 
is  less  in  winter  than  in  summer,  much  of  the  organic  matter  applied 
in  winter  being  stored  within  the  filter,  and  much  being  carried  only  to 
the  ammonia  stage  instead  of  being  completely  oxidized  to  nitrates. 
With  the  beginning  of  warm  weather  the  decomposition  of  the  stored 
matter  begins,  as  is  shown  by  excessively  high  nitrates  combined  with 
comparatively  high  free  ammonia,  this  stage  being  followed  by  a  large 
decrease  in  the  free  ammonia  with  continued  high  nitrates  as  soon  as 
the  more  easily  oxidized  stored  matters  have  been  worked  over.  While 
these  various  stages  are  to  be  observed  in  all  of  these  out-of-door  filters, 
the  differences  are  much  more  strongly  marked  in  the  filters  of  coarse 
sand  than  in  those  constructed  of  fine  material. 

The  average  analysis  of  the  effluent  from  each  of  these  filters  during 
the  year  is  shown  in  the  following  table :  — 


Average  Analyses. 

Effluent  from  Filter  No.  1, 
[Part0  per  100.000.] 


Quantity 
applied. 

TniPBRA- 

TURB 

(D»a.  F.). 

Lensth  of 

Time 

Sewage 

remained 

on 

Surface 

(Minutee). 

Appxar- 

▲NCB. 

AiofoxnA. 

• 

1 

NlTBOOSN 

▲a 

1 

1 

1 

Gallona 

per  Acre 

Daily 

for  Six 

Days  in  a 

Week. 

• 

• 

1 

• 

s 
6 

1 

Total  Albu- 
minoid. 

1 

g 

Nitritee. 

Bacteria  per 
Centimeter. 

45,300 

68 

53 

37 

0.4 

.28 

.6716 

.0566 

10.21 

3.12 

.0005 

.00 

0.1 

10,500 
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Average  Analyses  —  Concluded. 

Effluent  from  Filter  No.  £. 
[Parts  per  100,000.] 


Quantity 
applied. 

Gallons 

per  Acre 

DaOy 

for  Six 

Dayaina 

Week. 


36.900 


Tkupxra- 

TURB 

(DxG.F.). 


a 

m 


68 


62 


Length  of 

Time 

Sewage 

renuuned 

on 

Stirfaoe 

(Minutee). 


41 


Appbab- 

▲NCB. 


t3 

I 


g 


0.0 


.12 


Ammonia. 


1148 


.0222 


.3 
o 


0.77 


NiTROOBN 
AS 


i 
I 


2.82 


.0008 


•8 


8 


I 


27 


1.0 


.S 

■9 


s 

*» 

a 

3 


1^00 


Effluent  from  Filter  No,  4. 

18.700 

68 

61 

22 

0.0 

.00 

.1081 

.0187 

9.10 

2.72 

.0262 

.21 

0.6 

820 

Effluent  from  Filter  No.  6C. 

45.000 

58 

64 

17 

0.8 

.28 

.6623 

.0498 

9.80 

3.00 

.0012 

.68 

0.1 

12.800 

Effluent  from  Filter  No.  6. 

45.200 

67 

64 

46 

0.3 

.26 

.5881 

.0530 

10.24 

3.27 

.0014 

.48 

0.8 

17,000 

Effluent  from  Filter  No.  9A. 

45.700 

57 

65 

62 

0.1 

.20 

.4976 

.0430 

10.58 

2.68 

.0002 

.56 

0.1 

2,500 

Effluent  from  Filter  No.  10. 

27.300 

68 

55 

1 

>         60 

1 

0.2 

.26 

.4785 

.0543 

10.22 

1.92 

.0009 

.55 

0.3 

5,300 

Intbrmittent  Sand  Filters  operated  with  Clarified  Sewage. 

FUters  Nos.  1^29,  iSO,  W  and  J^S2. 

In  previous  reports  it  has  been  stated  frequently  that  there  is  a  certain 
normal  rate  at  which  a  sand  filter  may  be  operated  scientifically  in  order 
to  produce  an  effluent  of  good  quality  with  the  complete,  or  practically 
complete/ destruction  of  the  organic  matter  by  natural  means  without 
mechanical  assistance,  and  that  that  rate  is  governed  by  the  amount  of 
organic  matter,  and  especially  by  the  organic  matter  in  suspension  which 
is  carried  by  the  sewage.    If  this  statement  be  true  —  and  its  truth  has 
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been  established  by  numerous  experimental  data  obtained  at  the  station 
during  the  past  twenty  years  — the  eflfective  rate  of  a  filter  should  be 
established  on  the  basis  of  the  quantity  of  organic  matter  applied,  and  it 
should  be  possible  to  operate  a  series  of  filters  with  sewage  from  which 
greater  or  less  proportions  of  the  organic  matter  have  been  removed  by 
different  processes,  in  such  a  manner  that  the  ultimate  results  would  be 
the  same,  simply  by  adjusting  the  rates  of  the  different  filters  in  such 
proportion  that  the  same  amount  of  organic  matter  be  applied  to  each. 

On  Feb.  1,  1911,  four  filters,  Nos.  429,  430,  431  and  432,  were  put 
into  operation  to  study  the  practical  application  of  this  basic  principle. 
Each  of  these  filters  is  34oooo  oi  an  acre  in  area  and  is  constructed  of 
5  feet  in  depth  of  sand  of  an  effective  size  of  0.25  millimeter  over  the 
usual  underdrains.  Begular  station  sewage  was  applied  to  Filter  No. 
429  at  a  rate  of  100,000  gallons  per  acre  daily  from  February  1  to 
May  31,  and  at  a  rate  of  80,000  gallons  per  acre  daily  during  the  re- 
mainder of  the  year.  Each  of  the  other  filters  has  received  the  same 
sewage  after  a  portion  of  the  organic  matters  has  been  removed.  Filter 
No.  430  receiving  settled  sewage.  Filter  No.  431  receiving  sewage  which 
has-been  strained  through  a  layer  of  buckwheat  coal,  and  Filter  No.  432 
receiving  sewage  which  has  been  clarified  by  chemical  precipitation,  the 
volume  of  clarified  sewage  applied  to  each  of  these  filters  being  so  ad- 
justed that  the  total  amount  of  organic  matter  applied  to  each  should 
be  the  same  as  that  applied  to  Filter  No.  429  which  received  the  un- 
clarified  sewage.  As  a  convenient  and  quickly  determined  basis  of  com- 
parison, the  total  nitrogen  of  these  various  sewages  has  been  used  to 
compute  the  rates  of  the  filters  receiving  clarified  sewage,  and  those 
rates  have  been  fiuctuated  from  time  to  time  as  the  nitrogen  of  the 
different  sewages  varied.  The  average  rate  of  Filter  No.  429  was  84,700 
gallons  per  acre  daUy,  and  the  regular  sewage  applied  to  that  filter  con- 
tained on  an  average  0.85  part  per  100,000  total  nitrogen.  The  average 
rate  of  Filter  No.  430  was  122,200  gallons  per  acre  daily,  and  the  settled 
sewage  applied  contained  0.61  part  per  100,000  total  nitrogen.  The 
average  rate  of  Filter  No.  431  was  127,200  gallons  per  acre  daily  and 
the  average  amount  of  nitrogen  in  the  strained  sewage  applied  was 
0.58  part  per  100,000.  The  average  rate  of  Filter  No.  432  was  155,900 
gallons,  and  the  chemically  precipitated  sewage  applied  contained  about 
0.46  part  per  100,000  total  nitrogen.  The  product  of  these  average  rates 
in  thousand  gallons  by  the  average  total  nitrogen  in  the  sewage  applied 
is  the  average  units  of  nitrogen  applied  to  each  filter.  The  average  num- 
ber of  such  units  of  nitrogen  applied  per  day  during  the  year  was  prac- 
tically the  same  for  each  of  these  filters.  Filters  Nos.  429  and  432 
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receiving  72  units  of  nitrogen  each  per  day,  and  Filters  Nos.  430  and 
431  receiving  74  units  of  nitrogen  per  day.  Nitrification  commenced  in 
all  of  these  filters  shortly  after  they  were  started,  and  was  active  through- 
out the  year.  The  average  nitrification  by  the  filter  receiving  the  un- 
treated sewage  was  somewhat  greater  than  that  of  the  other  three  filters 
which  received  clarified  sewage,  the  average  nitrification  of  the  three 
latter  being  practically  the  same.  At  the  end  of  the  year  analyses  of  the 
sand  showed  that  the  amount  of  nitrogenous  matter  stored  in  each  of 
these  filters  was  practically  the  same. 

The  average  analyses  of  the  applied  sewages  and  eflSuents  from  these 
filters  are  shown  in  tiie  following  tables :  — 

Average  Andlyses. 

UrUreaied  Sewage  applied  to  Filter  No.  4^9, 
EPartfl  in  100.000.] 


Ammonia. 

Kjbldabl  Nxtbo- 

• 

1 
§ 

8 

1 

1 

ALBX7MINOXD. 

OBN. 

6 

1 

9 

I 

1 

• 

1 

• 

9 

d 

1-4 

Bacteria  per 
Centimeter 

2.M 

.47 

.80 

.85 

.68 

11.90 

8.18 

2.061.900 

SetOed  Sewage  applied  to  Filter  No.  4S0. 


3.55 


.31 


.24 


.61 


.46 


13.24 


2.59 


1.583.100 


Strained  Sewage  applied  to  Filter  No.  4S1. 


2.40 


.31 


.23 


.58 


.47 


12.77 


2.50 


1.121.600 


ChemicaUy  Precipitated  Sewage  applied  to  Filter  No.  4S2. 


2.57 


.24 


.16 


.46 


.31 


11.76 


1.79 


626.500 
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Average  Analyses, 

EjgHuerU  from  Filter  No.  4^. 
rPArto  per  100.000.] 


Quantity 
applied. 

Gallons 

per  Aere 

DaUy. 


84.700 


u 

O 

a 


64 


Afpxab- 
AMca. 


i 
I 


0.0 


.06 


Ammomia. 


h'S 


.3624 


.0190 


a 

•c 

I 


11.28 


NXTROOBN 
AS 


I 


I 

2 


3.23 


.0081 


a 


8 

a 
& 

O 


.18 


• 

i 


0.2 


S 


1.326 


Effluent  from  FiUer  No,  4S0, 


122,200 


64 


0.0 


.06 


2868 


.0200 


13.03 


2.84 


.0023 


.17 


0.6 


1.220 


Effluent  from  Filter  No,  4S1, 


127.200 


64 


0.0 


.06 


.3038 


.0199 


12.62 


2.74 


.0034 


16 


0.8 


1,286 


Effluent  from  Filter  No,  4S2. 


165.000 


64 


0.0 


.06 


.6460 


.0283 


10.33 


2.i 


.0083 


.19 


0.7 


8.430 


Opejiation  of  Trickling  Filters. 

Filters  Nos,  1S5,  136,  222,  248  and  360. 

During  1911  five  trickling  filters  have  been  in  operation,  —  four,  Nos. 
135,  136,  248  and  360,  at  the  station,  and  one.  No.  222,  at  Andover. 
Two  of  these  filters,  Nos.  135  and  136,  have  been  in  continuous  opera- 
tion over  twelve  years,  and  one.  No.  248,  has  been  operated  continuously 
for  over  seven  years. 

All  of  the  four  filters  operated  at  the  station  have  received  settled 
sewage  at  a  rate  of  2,000,000  gallons  per  acre  daily,  Filters  Nos.  135 
and  136  being  operated  seven  day?  each  week,  with  a  rest  of  one  hour 
each  morning  and  afternoon,  and  the  other  two  filters  being  operated 
continuously  during  the  first  six  days  of  each  week  and  allowed  to  rest 
on  Sunday.  The  sewage  is  uniformly  distributed  over  the  surface  of 
each  of  these  filters  by  automatic  tipping  basins  discharging  into  per- 
forated pans.  Filters  Nos.  135,  136  and  248  are  each  constructed  of 
broken  stone  of  such  size  that  all  the  pieces  will  pass  through  a  screen 
with  a  1-inch  mesh,  and  only  4  per  cent,  through  a  screen  with  a  %-inch 
mesh.    Each  of  these  filters  is  Hoooo  o^  ^^  ^cre  in  area  and  contained 
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in  tanks  with  openings  for  ventilation  in  the  sides.  Filters  Nos.  135  and 
136  are  each  10  feet  deep  and  were  first  put  into  operation  in  November, 
1899.  Filter  No.  248,  first  put  into  operation  in  May,  1904,  originally 
contained  8  feet  in  depth  of  material,  but  on  Jan.  6,  1911,  this  depth  was 
reduced  to  6  feet.  Filter  No.  360  is  square  in  section,  has  a  superficial 
area  of  Moooo  of  an  acre,  and  is  constructed  of  8  feet  9  inches  in  depth 
of  pieces  of  broken  stone  having  a  mean  diameter  between  1  and  2  inches, 
held  in  place  by  open  cob-work  sides.  This  filter  was  first  put  into  opera- 
tion in  November,  1908. 

Filter  No.  222  is  located  at  the  Andover  filtration  area,  is  ^oo  of  an 
acre  in  area,  and  was  first  put  into  operation  in  April,  1903.  In  April, 
1906,  the  filter  was  rebuilt,  and  at  present  consists  of  6  inches  in  depth 
of  cobblestones  above  Akron  pipe  underdrains,  overlaid  with  7  feet  of 
broken  stone,  all  of  which  will  pass  through  a  screen  with  a  1^^- 
inch  mesh  and  none  of  which  will  pass  through  a  screen  with  a  %-inch 
mesh.  The  depth  of  the  filtering  material  is  greater  than  the  depth  of 
the  tank,  the  upper  2  feet  of  material  being  held  in  place  by  a  cobble- 
stone wall.  Andover  settled  sewage  has  been  applied  to  this  filter  seven 
days  each  week  from  April  1  to  the  end  -of  the  year,  at  a  rate  of  1,500,000 
gallons  per  acre  daily,  by  means  of  a  self-propelled  traveling  distributor 
of  the  Fiddian  type,  a  description  of  which  was  given  on  page  293  of 
the  report  for  1909. 

The  work  of  all  these  trickling  filters  during  the  past  year  has  been 
quite  satisfactory,  and  all  have  produced  effluents  at  all  times  which  have 
been  highly  nitrified.  The  work  of  the  individual  filters,  however,  has 
varied  considerably.  Of  the  two  older  filters,  Nos.  135  and  136,  which 
are  identical  in  age,  in  depth  and  in  character  of  filtering  material,  and 
which  have  been  operated  throughout  the  year  under  identical  conditions, 
the  eflBuent  from  Filter  No.  135  has  always  been  more  highly  nitri- 
fied and  has  contained  a  less  amount  of  free  ammonia  than  has  the 
effluent  from  Filter  No.  136.  The  previous  history  of  these  filters,  how- 
ever, has  not  been  the  same,  and  this  may  account,  at  least  in  part, 
for  the  variation  in  their  work.  The  effluents  from  both  have  been 
entirely  stable  at  all  times  throughout  the  year.  The  effluent  from  Fil- 
ter No.  248,  constructed  of  the  same  material  as  Filters  Nos.  135  and 
136,  but  of  less  depth,  has  contained  less  nitrates  and  more  free  ammonia 
than  the  effluents  from  the  deeper  filters.  It  has  been  demonstrated 
frequently  at  the  station  that,  other  things  being  equal,  the  depth  of  a 
filter  is  an  important  factor  in  determining  the  degree  of  nitrification 
produced  by  that  filter.  The  effluent  from  this  filter  was  putrescible  for 
a  short  period  during  January  and  February,  but  has  been  entirely  stable 
during  the  remainder  of  the  year.    The  effluent  from  Filter  No.  360, 
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constructed  of  stone  much  larger  in  size  than  that  in  the  other  three 
filters,  has  produced  an  effluent  which  is  less  highly  oxidized  than  that 
obtained  from  the  filters  of  finer  material.  This  result  is  also  in  accord- 
ance with  those  obtained  with  these  and  other  filters  during  previous 
years.  As  explained  in  previous  reports,  the  underdrain  system  of  Fil- 
ter ]Nro.  360  is  divided  into  three  distinct  collecting  areas  of  equal  size, 
and  during  the  present  year  separate  samples  have  been  collected  from 
each*  of  these  underdrains  in  order  to  study  as  far  as  was  possible  in  this 
small  filter  the  fluctuations  and  variations  in  the  character  of  the  effluent 
from  different  portions  of  the  same  filter.  Average  analyses  of  the 
separate  portions  collected  from  these  different  underdrains,  as  well  as 
averages  of  the  entire  effluent,  are  shown  in  the  following  tables,  ihe 
various  samples  being  designated  360A,  360B,  360C  and  360.  The 
effluents  from  these  different  sections  of  the  same  fijter  have  differed 
considerably  in  quality  at  different  times  during  the  year.  As  a  rule, 
however,  the  highest  degree  of  nitrification  has  been  obtained  in  one  or 
the  other  of  the  outside  sections  where  there  has  been  the  greatest  ex- 
posure to  the  outside  air.  The  averages  show  slightly  higher  nitrates  and 
somewhat  less  free  ammonia  in  the  effluent  from  Section  C  than  in  the 
effluent  from  Section  A,  in  which  the  exposure  to  the  air  was  the  same. 
The  effluent  from  Section  C  has  also  been  somewhat  more  stable  than 
that  from  Section  A,  although  the  effluents  from  each  of  the  sections 
were  putrescible  40  to  50  per  cent,  of  the  time  throughout  the  year.  It 
is  possible  that  the  somewhat  varied  work  of  these  different  sections  of 
the  same  filter  may  be  explained  by  the  previous  history  of  these  sections, 
as  was  stated  above  in  discussing  the  relative  purification  by  Filters  Nos. 
135  and  136.  In  previous  years  Filter  No.  360  was  used  in  a  study  upon 
the  effect  of  unequal  distribution,  sewage  being  applied  to  Section  A 
at  a  much  higher  rate  than  to  Section  B.  It  may  be  that  the  processes 
already  established  in  these  two  sections  were  somewhat  different,  or 
what  is  more  probable,  that  the  load  of  stored  organic  matter  in  one 
section  was  greater  than  in  the  other.  The  average  differences  in  the 
work  of  the  sections  are  too  small,  however,  to  permit  definite  conclusions 
to  be  drawn.  It  will  be  interesting  to  observe  the  behavior  of  this  filter 
during  the  next  few  years. 

The  work  of  Filter  No.  222  during  the  past  sumnaer  has  been  quite 
satisfactory.  Nitrification  commenced  almost  immediately  after  the  fil- 
ter was  started  in  April,  and  increased  rapidly,  and  except  for  a  few 
samples  tested  during  June,  and  on  one  sample  collected  in  October  and 
one  in  November,  the  results  of  putrescibility  tests  have  been  negative 
throughout  the  year.  The  good  work  of  this  filter  during  the  past  few 
summers  when  a  practically  uniform  distribution  of  the  sewage  has 
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been  practiced^  as  compared  with  the  poor  work  during  earlier  years, 
and  the  relative  freedom  of  surface  clogging  during  these  recent  years, 
continues  to  demonstrate  the  necessity  for  good  distribution  of  the  sewage 
upon  filters  of  this  type.  It  is  apparent,  however,  that  a  distributor  of  the 
type  used  on  this  filter,  while  supplying  a  very  uniform  distribution  of  the 
sewage,  is  not  entirely  practicable  for  this  climate,  for  in  previous  years 
the  operation  of  the  apparatus  has  been  stopped  by  a  heavy  fall  of  snow. 
It  has  been  suggested  that  it  might  be  feasible  to  keep  such  an  apparatus 
in  operation  during  the  winter  by  constructing  a  rough  roof  over  the 
filter.  In  the  early  part  of  December,  1910,  at  a  time  when  the  tempera- 
ture ranged  from  10®  to  20®  F.  and  there  was  no  snow  to  interfere,  it 
was  attempted  to  keep  the  distributor  in  operation.  Although  the  tem- 
perature of  the  sewage  was  well  above  freezing,  anchor  ice  gradually 
accumulated  until  the  buckets  on  the  apparatus  were  completely  filled 
and  the  operation  of  the  apparatus  was  effectually  prevented.  It  is 
probable,  therefore,  that  during  extremely  cold  weather  it  would  not 
be  possible  to  keep  a  distributor  of  this  type  in  operation  continuously, 
even  if  the  apparatus  were  protected  from  heavy  snow  by  covering  the 
filter. 

The  average  analyses  of  the  eflSuents  from  these  various  trickling  fil- 
ters are  shown  in  the  following  tables :  — 

Average  Analyses. 

Efiuem  from  FUler  No.  1S6. 

[Parts  in  100,000.] 


QoBotlty 
applied. 

Gallons 

per  Acts 

Daily. 


1,9M,000 


Appiab- 

ANCB. 


73 

1 


I 


S.2 


.44 


Ammonia. 


ALBT7MIMOID. 

- 

• 

"3 

1 

S 

'i 

a 

0.8704 


.1896 


.1008 


52 

1 

5? 


.3636 


a 


o 


12.54 


NBTBOaXN 


I 


I 

iz: 


8.22 


.0037 


1.66 


87300 


Effluent  from  FUter  No.  1S6. 


1.956.600 


2.7 


.40 


.0370 


.1871 


.1248 


.3637 


12.61 


2.08 


.0063 


1.60 


120.000 


Bffluera  from  Filter  No.  £22. 


1^00,000 


1.6068 


.3044 


.1404 


.7773 


8.40 


1.61 


2.10 


250,000 


Effluent  from  Filter  No.  248. 


1,836.000 


3.0 


.56 


1.0027 


.3825 


.1808 


.7011 


12.73 


1.60 


.0146 


2.54 


823,600 
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Anerage  Atudyses — Concluded. 

Effluent  from  FiUer  No,  S60  (Section  A). 
[Ftats  per  100,000.J 


Quantity 
applied. 

Gallona 

per  Acre 

DaUy. 


Appbab- 

AliCB. 


'•3 

i 


8.4 


6 


.06 


Ammonia.. 


ALBUMINOID. 


1.3660 


.8031 


d 

o 

s 


.1730 


•9 

3 


.5442 


18.24 


NiTBOGBN 


I 


1.06 


I 


.0120 


1 


8 

d 
& 

I 


2.16 


.8 
O 


406.800 


JS[/^u«n<  /rom  FiZfer  No.  SOO  (SecHon  B), 


8.4 


.06 


1.1054 


.3005 


.1036 


.6362 


12.64 


1.03 


.0141 


2.14 


474,600 


EffluerU  from  FiUer  No.  860  (Section  C). 


3.4 


.66 


1.1744 


.2038 


.1062 


.6836 


12.60 


1.28 


.0133 


2.18 


431300 


Effluent  from  FiUer  No.  SeO  (Entire  FiUer). 


1,315.700 


3.4 


.66 


1.2166 


.2001 


.1876 


.6643 


12.86 


1.12 


.0131 


2.16 


320.400 


Stability  of  Effluents  from  Contact  and  Trickling  Fitters,  1911. 


Nitrates, 

Parts 
per  100,000. 

Number  of 
Samples. 

Pbb  Cbnt.  or  Samplbs. 

f  ILTBB. 

Putresoible. 

Doubtful. 

Stable. 

Contaot  Filter  No.  175,   . 

0.26 

32 

16.6 

0.0 

84.4 

Trieklinc  filters: — 

No.  186 

3.22 

33 

0.0 

0.0 

100.0 

186. 

2.08 

33 

0.0 

0.0 

100.0 

222. 

1.61 

27 

14.8 

3.7 

81.6 

248. 

1.60 

32 

12.6 

0.0 

87.6 

360A,      . 

1.06 

83 

36.4 

12.1 

61.6 

360B.      . 

1.03 

83 

27.2 

16.2 

57.6 

360C.      . 

1.28 

38 

24.2 

16.2 

60.6 
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Opebatiok  op  Contact  Filtebs, 

Filters  Nos.  176  and  421  to  ^28,  inclusive. 

During  1911  nine  contact  filters  have  been  in  operation.  One  of  these. 
No.  175,  has  been  operated  continuously  for  about  eleven  years.  The 
other  eight  filters  were  started  during  the  year  to  study  comparatively 
the  effect  of  various  methods  of  operation  upon  the  purification  accom- 
plished by  filters  of  this  type.  Filter  No.  175,  first  put  into  operation 
on  June  3,  1901,  is  5  feet  in  depth  and  is  constructed  of  pieces  of  coke 
of  such  size  that  all  will  pass  through  a  sieve  having  a  1-inch  mesh,  75 
per  cent,  through  a  i-^-inch  mesh,  and  practically  none  through  a  sieve 
with  a  ^-inch  mesh.  This  filter  has  always  received  sewage  that  has 
passed  through  a  coke  or  coal  strainer.  It  is  filled  once  daily  in  one  dose, 
allowed  to  stand  full  two  hours  before  draining,  and  is  allowed  to  rest 
every  sixth  week.  The  average  rate  of  operation  during  1911  was  about 
318,000  gallons  per  acre  daily.  At  the  beginning  of  the  year  about  51 
per  cent,  of  the  original  open  space  of  this  filter  Was  occupied  by  de- 
posited matters.  As  has  been  noted  for  a  number  of  years,  this  open 
space  gradually  decreased  during  the  winter  and  spring  months,  and 
then  gradually  increased  until  the  end  of  the  year,  with  the  result  that 
the  reduction  in  open  space  during  the  year  was  only  about  1  per  cent. 
The  purification  by  this  filter  during  the  latter  portion  of  the  year  has 
been  far  from  satisfactory.  The  effluent  has  been  discolored  with  iron, 
nitrates  have  been  very  low  and  the  free  ammonia  has  been  high,  show- 
ing that  a  reducing  action  was  taking  place  within  the  filter.  Shortly 
after  the  end  of  the  year  the  coke  in  the  filter  was  removed,  washed  and 
replaced  in  a  new  tank.  The  relative  amount  and  composition  of  the 
deposited  matters  in  different  parts  of  the  filter  are  shown  in  the  follow- 
ing table :  — 


PoxrNDs  PBB  AcBB  (Drt  Wbght). 


inira. 


Middle 
Third. 


Bottom 
Third. 


Total. 


Total  aolidfl,     . 

Volatile  aoUda, 

Fixad  solids, 

Nitrofcsn  as  free  ammonia, 

Oicanic  Ditroceii, 

Fats,         .... 


100.000 

42,800 

57,300 

86 

1.706 

m 


184.000 

78.300 

105.700 

30 

2.130 

1.110 


175.000 

70.500 

104,500 

50 

3.040 

006 


450,000 

101,600 

367.400 

138 

5.065 

3.401 


Filters  Nos.  421  to  428,  inclusive.  —  On  Jan.  18,  1911,  eight  contact 
filters  were  started  to  study  comparatively  the  effect  of  various  methods 
of  operation  upon  the  purification  accomplished  and  upon  the  clogging 
of  such  filters.    Each  of  these  filters  is  Hoooo  of  an  acre  in  area,  and 
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is  constructed  of  33  inches  in  depth  of  pieces  of  soft  coal  cinders  having 
a  diameter  between  ^  and  1^  inches.  Settled  sewage  was  applied  to 
each  of  these  filters  throughout  the  year.  Filters  Nos.  421  to  426,  in- 
clusive, were  filled  from  the  top,  the  sewage  being  run  directly  onto  the 
surface  of  the  filters  at  such  rates  that  the  filter  should  be  completely 
filled  in  about  two  minutes.  Filter  No.  427  was  filled  at  the  same  rate, 
the  sewage  entering  at  the  bottom  of  the  filter  and  rising  gradually 
through  the  material,  thus  displacing  the  air.  Filter  No.  428  was  filled 
by  means  of  a  tipping  basin  discharging  into  a  perforated  pan  placed 
1  foot  above  the  surface,  by  which  the  sewage  was  well  aerated  and  en- 
tered the  filter  in  small  well-distributed  doses,  the  rate  of  application 
being  so  regulated  that  one  hour  was  required  to  fill  the  filter.  Filters 
Nos.  424  to  428,  inclusive,  were  each  allowed  to  stand  full  one  hour 
before  draining,  Filter  No.  423  was  allowed  to  stand  full  two  hours,  and 
Filters  Nos.  422  and  421  were  allowed  to  stand  full  four  hours  and 
eight  hours,  respectively,  before  draining.  With  the  exception  of  Filter 
No.  425,  which  was  filled  twice  daily,  and  Filter  No.  426,  which  was 
filled  three  times  daily,  each  of  these  filters  was  filled  only  once  daily. 
In  this  series  of  eight  filters,  all  identical  as  to  size,  depth  and  material 
and  all  operated  with  the  same  sewage,  we  have  tiiree  separate  compari- 
sons of  methods  of  operation.  In  Filters  Nos.  421  to  424,  inclusive,  we 
have  a  comparison  of  the  effect  of  contact  periods  of  one,  two,  four  and 
eight  hours  on  filters  operated  one  cycle  daily.  In  filters  Nos.  424,  425 
and  426  we  have  a  comparison  of  the  effect  of  operating  filters  having  a 
contact  period  of  one  hour,  one,  two  and  three  complete  cycles  daily.  In 
Filters  Nos.  424,  427  and  428  we  have  a  comparison  as  to  the  effect  of 
filling  filters,  otherwise  operated  in  the  same  manner,  (a)  by  the  usual 
method  rapidly  from  the  surface,  (6)  by  a  distributing  and  aerating 
device  slowly  from  the  surface,  and  (c)  rapidly  from  the  bottom.  The 
method  of  operating  each  of  these  filters  is  shown  in  the  following 
table :  — 


Filter 
No. 


Mbtrod  of  Filling. 


Contact 

Period 

(Hours). 


Number 

of  Cyelea 

Daily. 


421 
422 
423 
424 
436 
428 
427 
428 


Rapidly  from  surface 

Rapidly  from  surface, 

Rapidly  from  surface, 

Rapidly  from  surface, 

Rapidly  from  surface, 

Rapidly  from  surface. 

Rapidly  from  Imttom, 

Slowly  from  surface,  with  distributor  12  inches  above  surface. 


8 
4 
2 
1 
1 
1 
1 
1 


1 
1 
1 
1 
2 
8 
1 
1 
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The  difference  as  to  reduction  in  open  space  in  these  filters  during 
the  ten  and  one-half  months  they  have  been  in  operation  has  not  been 
large.  Of  the  four  filters  having  different  contact  periods.  No.  424,  with 
a  contact  of  one  hour,  lost  13  per  cent,  of  open  space;  No.  423,  with  a 
two-hour  contact,  lost  15  per  cent.;  Filter  No.  422,  with  a  four-hour 
contact,  lost  15  per  cent,  and  No.  421,  with  an  eight-hour  contact,  lost 
17  per  cent,  of  open  space  during  the  year.  Of  the  three  filters  filled 
once,  twice  and  three  times  daily,  respectively.  Filters  Nos.  424  and  425, 
which  were  filled  once  and  twice  daily,  respectively,  each  lost  13  per 
cent,  of  open  space,  and  Filter  No.  426,  which  was  filled  three  times 
daily,  lost  20  per  cent,  of  open  space  during  the  year.  Of  the  three 
filters  to  which  the  sewage  was  applied  in  different  ways.  Filters  Nos. 
424  and  428,  which  were  each  filled  from  the  surface,  but  to  which  the 
sewage  was  applied  differently,  each  lost  about  16  per  cent,  of  open 
space,  while  Filter  No.  427,  which  was  filled  from  the  bottom,  lost  only 
about  10  per  cent,  of  its  capacity  during  the  year.  These  various  differ- 
ences, while  interesting,  are  relatively  small,  and  should  not  be  given 
too  much  importance  at  the  present  time  when  the  filters  have  been  op- 
erated only  for  a  short  time.  The  effluents  produced  by  these  various 
contact  filters  have  varied  considerably  in  composition,  although  none 
of  them  has  been  highly  nitrified  or  entirely  stable  as  has  been  the  case 
witJi  the  effluents  from  some  of  the  better  contact  filters  operated  at  the 
station  in  previous  years.  In  the  case  of  the  four  filters  operated  with 
different  contact  periods  the  amoimt  of  nitrates  in  the  efiluents  has  varied 
inversely  with  the  time  the  sewage  remained  within  the  filter,  the  average 
amount  of  nitrates  in  the  effluent  from  Filter  No.  424,  in  which  only 
one  hour^s  contact  was  given,  being  more  than  double  that  in  the  effluent 
from  Filter  No.  421  in  which  eight  hours'  contact  was  given.  The 
amount  of  unoxidized  nitrogen  as  free  and  albuminoid  anmionia,  how- 
ever, was  smallest  in  the  effluents  from  the  filter  operated  with  the 
longest  contact  period,  and  greatest  in  that  having  the  shortest  period, 
and  in  general,  the  actual  amount  of  purification  accomplished,  that  is 
to  say,  the  reduction  of  nitrogenous  matters,  increased  with  the  time  of 
contact.  In  the  three  filters  operated  to  compare  the  effect  of  filling 
once,  twice  and  three  times  daily,  the  amount  of  albuminoid  ammonia 
was  practically  the  same  in  the  effluent  from  each.  The  amounts  of  free 
ammonia  and  of  nitrates,  however,  were  less  in  the  effluent  from  the 
filter  filled  three  times  daily  than  in  that  from  the  filter  filled  only  once 
daily.  In  the  three  filters  operated  to  study  the  effect  of  methods  of 
applying  sewage,  the  effluent  from  the  filter  filled  from  the  bottom  was 
highest  in  free  and  albuminoid  ammonia  and  lowest  in  nitrates,  and 
the  effluent  from  the  filter  which  received  its  sewage  by  means  of  the 
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distributing  and  aerating  device  was  lowest  in  free  and  albuminoid 
ammonia  and  highest  in  nitrates. 

The  average  analyses  of  the  settled  sewage  applied  to  these  filters  are 
given  on  page  282.  The  average  analyses  of  the  effluents  from  these 
filters  are  shown  in  the  following  table :  — 


Effluent  from  Filter  No.  176. 

[Parte  per  100,000.) 


Afpbab- 

AMOB. 

Ammonia. 

■ 

f 

m 

NXTBOOBN 

• 

8 

d 

Quantity 
applied. 

Gallpna 

per  Acre 

Daily. 

1 

AliBUMXNOXD. 

AS 

5 

• 

•9« 

1 

• 

• 

S 

• 

1 

• 

1 

2 

Bacteria  per 
Centimeter. 

318.800 

8.2 

- 

0.8379 

.1312 

.1063 

.2637 

12.73 

.26 

.0019 

1.23 

183.800 

Effluerd  from  Filter  No.  421. 

383.800 

4.0 

.60 

1.9890 

.2245 

.1791 

.4678 

13.02 

.10 

.0004 

1.62 

888,000 

Efflvenl  from  Filter  No.  422. 

376.500 

4.2 

.60 

1.9612 

.2478 

.1791 

.4821 

13.09 

.14 

.0026 

1.70 

811.000 

Effluent  from  Filter  No.  4£3. 

891.000 

4.2 

.61 

2.1716 

.2552 

.1965 

.5412 

13.19 

.18 

.0064 

1.85 

1.177.000 

Effluent  from  Filter  No.  424. 

888.400 

4.2 

.61 

2.4326 

.2704 

.2160 

.5786 

13.29 

.21 

.0268 

1.99 

926.800 

Effluent  from  Filter  No.  426. 

671.800 

4.3 

.61 

2.2223 

.2806 

.2206 

.6009 

13.26 

.14 

.0084 

2.09 

1.052.300 

Effluent  from  Filter  No.  426. 

894.800 

4.1 

.60 

2.1493 

.2708 

.2115 

.5805 

13.16 

.17 

.0085 

2.04 

1.159.000 

• 

Effluent  from  Filter  No.  427. 

396.400 

4.2 

.61 

2.4868 

.2786 

.2282 

.5870 

13.18 

.07 

.0188 

2.17 

1.097.700 

Effluent  from  Filter  No.  428. 

387.300 

4.2 

.69 

1.9951 

.2413 

.1907 

.5260 

13.33 

.32 

.0219 

1.83 

806.900 
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Removal  of  Bacteria  by  Sewage  Purification  Systems. 

In  the  following  table  are  shown  the  average  numbers  of  bacteria  as 
determined  on  agar  plates  incubated  four  days  at  20^  C,  and  of  the 
total  and  red  colonies  on  litmus  lactose  agar  plates  incubated  eighteen 
hours  at  40**  C.  The  significance  of  these  different  counts  has  been  dis- 
cussed frequently  in  preceding  reports.  These  results  have  been  given 
annually  during  the  past  few  years  as  being  of  sufficient  interest  to  war- 
rant their  publication,  and  as  a  matter  of  record.  During  the  past  year 
the  publication  of  the  results  of  bacterial  examinations  of  sewages  and 
effluents  from  sewage  filters  has  been  attacked  in  an  article  in  which 
the  author  attempted  to  show  that  as  such  results  fluctuate  considerably 
from  time  to  time  they  have  no  value  whatever  in  the  control  of  the 
operation  of  sewage  filters.  That  the  numbers  of  bacteria  in  applied 
sewages  and  effluents  from  sewage  filters  and  clarification  treatments 
fluctuate  from  day  to  day  and  from  hour  to  hour,  and  that  similar  fluc- 
tuations occur  in  the  chemical  results,  has  been  known  almost  since  the 
beginning  of  the  scientific  study  of  sewage  disposal,  and  tables  of  re- 
sults showing  such  fluctuations,  and  discussions  of  the  same,  have  been 
published  from  time  to  time  in  the  reports  of  the  investigations  at  the 
Lawrence  Experiment  Station  during  the  past  twenty-five  years.  That 
the  bacterial  results  have  little  value  in  the  operating  control  of  sewage 
disposal  plants  is  also  true  in  a  great  measure.  The  bacterial  results, 
however,  especially  when  given  as  averages  of  a  large  number  of  deter- 
minations, indicate  what  may  or  may  not  be  expected  of  sewage  puri- 
fication S3rstems  of  different  types,  and  as  such  have  not  only  a  scientific 
value,  but  are  of  very  practical  value  when  we  consider  that  the  ultimate 
disposal  of  the  purified  or  partially  purified  sewage  is  almost  without 
exception  by  dilution,  and  that  aside  from  the  question  of  the  production 
of  a  nuisance,  which  is  usually  paramount  in  sewage  disposal,  the  ques- 
tion of  how  the  public  health  may  be  affected  by  such  disposal  must  usu- 
ally be  decided  by  bacterial  examinations. 

Of  the  three  different  methods  of  preliminary  clarification  of  sewage 
studied,  chemical  precipitation  was  most  efficient  in  removing  the  bac- 
teria with  a  removal  of  about  69  per  cent,  of  all  types  and  78  per  cent, 
of  the  types  growing  at  body  temperature.  The  strainer  of  bituminous 
coal,  as  in  previous  years,  was  more  effective  in  removing  bacteria  than 
was  plain  sedimentation  in  open  tanks,  but  was  somewhat  less  efficient 
than  the  process  of  contact  sedimentation  as  carried  out  in  the  tank  filled 
with  layers  of  slate.  As  usual  the  removal  of  bacteria  in  the  Andover 
settling  tank  was  greater  than  that  in  the  tank  at  the  station.  This, 
as  has  been  explained  in  previous  reports,  may  be  attributed  to  the  more 
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finely  divided  state  of  the  organic  matters  in  the  sewage  entering  the 
tank  at  the  station. 

All  of  the  intermittent  sand  filters,  situated  out-of-doors^  and  op- 
erated with  untreated  sewage,  show  a  bacterial  removal  of  over  99  per 
cent.  As  in  previous  years^  the  efiSuents  from  Filters  Nos.  2  and  4,  con- 
structed of  fine  sand  and  operated  at  low  rates,  have  contained  very 
small  numbers  of  bacteria  at  times,  so  low,  in  fact,  that  they  compared 
well  in  bacterial  content  with  the  efiluents  from  water  filters.  At  other 
times,  however,  the  numbers  have  been  too  high  to  permit  even  these 
best  sewage  effluents  to  be  classed  with  potable  waters.  The  effluents 
from  the  sand  filters  operated  with  clarified  sewage  have  also  been  of 
low  bacterial  content  since  these  filters  commenced  to  nitrify.  The  efflu- 
ents from  the  filter  receiving  chemically  precipitated  sewage,  however, 
have  not  been  of  as  good  quality  bacterially  as  the  effluents  from  the 
filters  receiving  settled  and  strained  sewage,  respectively. 

The  removal  of  bacteria  by  the  deeper  trickling  filters,  Nos.  135  and 
136,  has  been  superior  to  that  of  Filter  No.  248,  which  is  constructed 
of  the  same  material  but  is  of  much  less  depth.  The  removal  of  over 
91  per  cent,  of  the  bacteria  by  Filter  No.  222,  which  is  located  at  An- 
dover,  is  a  very  satisfactory  result,  and  the  improvement  over  previous 
years  may  be  attributed  to  the  more  complete  nitrification  which  has 
followed  the  more  perfect  distribution  of  sewage  upon  this  filter  during 
the  past  three  years.  Analyses  have  been  made  of  the  effluents  from 
different  sections  of  trickling  Filter  No.  360  during  the  year,  and  while 
the  results  from  the  different  sections  have  fluctuated  from  time  to  time, 
it  is  to  be  noted  that  the  average  result  is  very  nearly  the  same  for  each 
section. 

The  bacterial  efficiency  of  contact  Filter  No.  175  has  been  far  better 
than  that  of  the  other  contact  filters  operated  during  the  year.  This 
is  undoubtedly  to  be  attributed  to  the  fact  that  this  filter  is  older,  and 
the  purification  processes  have  become  more  completely  established  than 
in  the  case  of  the  other  filters,  which  at  this  writing  have  not  yet  fin- 
ished their  first  year  of  operation.  Of  these  other  contact  filters  there 
are  no  strongly  marked  differences  in  the  bacterial  results  which  may  be 
attributed  to  the  very  different  manner  in  which  these  filters  have  been 
operated.  It  is  worthy  of  note,  however,  that  the  effluent  from  Filter 
No.  428,  to  which  the  sewage  was  applied  by  an  aerating  and  distribut- 
ing device,  was  of  slightly  better  bacterial  quality  than  the  effluents 
from  the  other  contact  filters  of  the  same  series. 
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TitbU  showing  Removal  of  Kf  and  ^  C.  Bacteria  by  Sewag^Uters. 


Bactbria  per  Cubic 
Cbntimbtxb. 

Pbb  Cbnt.  of  Bactbbxa 

RBMOYBD. 

20*  C. 

40* 

C. 

20' C. 

40* 

C. 

Total. 

Red. 

Total. 

Red. 

Iawtshm  straot  sewase. 

3.033.100 

860300 

309.800 

- 

- 

- 

Rflfular  Mfwace 

8.006.700 

347300 

312.400 

- 

- 

- 

AndoTW  regular  sewase. 

4326.000 

664.100 

603.100 

- 

- 

- 

Settled  MWB(» 

1,678.600 

186.000 

166.900 

16.50 

46.80 

46.50 

Andorer  settled  sewBcet 

3316.600 

389.700 

339.100 

41.60 

40.80 

43.70 

Effluent,  elate  tank  No.  876, 

993300 

231,400 

196.900 

50.70 

83.50 

36.90 

Chemieally  preeipitated  eewace.  . 

636300 

76,900 

70300 

68.80 

78.00 

77.50 

Effluent,  Strainer  E,     .... 

1,068,000 

163300 

140.600 

46.80 

53.20 

54.80 

Effluent,  nnd  filter:  — 

No.   1 

10.600 

2,700 

2360 

99.48 

99.22 

99.25 

» 

1.800 

19 

16 

99.91 

99.99 

99.99 

4 

830 

13 

11 

99.96 

99.99 

99.99 

«c 

12.800 

8.800 

3.400 

99.36 

98.91 

98.91 

6,        .        .        .        ;        .        . 

17.000 

8.600 

3.200 

90.16 

99.00 

98.98 

9A 

2300 

230 

170 

99.88 

99.93 

99.96 

10. 

4» 

6.300 
1326 

430 
6 

320 

1 

99.74 
99.93 

99.88 
99.99 

99.90 

480 

1320 

96 

82 

99.93 

99.95 

99.95 

481 

1.286 

64 

67 

99.88 

99.96 

99.96 

432.        :        

8.430 

34 

26 

98.66 

99.96 

99.96 

Effluent,  triokling  filter:  — 

No.  135 

37300 

3380 

2.890 

97.75 

98.23 

98.27 

136 

120,600 

24.900 

15.000 

92.75 

86.55 

91.00 

2ffl 

260.900 

18,400 

15,600 

91.10 

95.28 

96.42 

346.     - 

323.600 

33300 

29.700 

80.70 

82.10 

82.25 

860A, 

496.800 

46300 

42.900 

70.40 

75.00 

.     74.40 

860B 

474300 

44.400 

39.900 

71.80 

76.00 

76.10 

860C 

431.800 

31,100 

25,600 

74.30 

83.20 

84.70 

360  (entire),         .... 

829.400 

29.900 

26,700 

80.40 

83.86 

84.00 

Effluent,  eontaet  filter:  — 

No.  176. 

183.800 

25,400 

23.600 

82.80 

84.80 

83.40 

421 

888.000 

78,800 

68.000 

47.20 

57.50 

59.30 

423 

811.000 

104.400 

84,900 

51.80 

43.70 

49.30 

423 

1,177,000 

323,200 

297,600 

29.70 

74.60« 

78.50* 

>  Increase. 
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Table  showing  Removal  of  2(f  and  ^(f  C,  Bacteria  by  Sewage  FiUere  — Concluded. 


Bacteria  pbb  Cubic 

CBimilBTBB. 


ao»c. 


40*C. 


Total. 


Red. 


Pbb  Cbmt.  op  Bactbbia 
bbiiotbb. 


WC. 


40' C. 


Total. 


K«d. 


Effluent,  oontaot  filter— Con. 

No.  424 

426 

426 

427 

428 


926.800 
1,062.300 
1.160.000 
1.007.700 

808.000 


83.100 
104.300 
107.800 
112.600 

01,600 


60.100 
84.900 
89,700 
94,600 
76.200 


44.90 
37.60 
81.00 
34.60 
82.00 


66.10 
43.70 
42.20 
88.90 
60.60 


60.40 
49.20 
46.40 
43.80 
66.00 


Experiments  upon  the  Purification  op  the  Waste  Liquors  from  a 

BuBBER  Mill. 

During  the  latter  part  of  1910  and  throughout  the  present  year  studies 
upon  the  purification  of  the  waste  liquors  from  a  rubber  mill  have  been 
in  progress.  The  character  and  appearance  of  these  wastes  have  varied 
widely,  depending  on  the  stock  being  worked  and  the  part  of  the  process 
from  which  they  were  collected.  They  have  been  generally  nonputres- 
cible,  highly  carbonaceous  and  have  contained  a  large  amount  of  sus- 
pended matters  which  settled  readily.  The  wastes  from  the  different 
processes  have  been  mixed  in  proportion  to  the  volume  in  which  they 
flowed  from  the  mill  before  treatment.  This  mixed  waste,  after  settling, 
was  applied  to  Filter  N'o.  401,  containing  3.5  feet  in  depth  of  sand  of  an 
effective  size  of  0.25  millimeter,  at  a  rate  of  25,000  gallons  per  acre  daily. 
On  April  7,  1911,  the  rate  was  increased  to  50,000  gallons.  It  was  found 
in  the  majority  of  cases  that  if  this  waste  was  slightly  acidified  a  more  or 
less  volimiinous  precipitate  would  be  formed.  Portions  of  the  waste  were 
therefore  acidified  with  sulphuric  acid  and  settled,  and  the  supernatant 
liquor,  after  being  again  made  slightly  alkaline,  was  applied  to  Filter 
No.  402.  This  filter,  which  was  similar  in  construction  to  Filter  No.  401, 
was  put  into  operation  on  Nov.  10,  1910.  Until  December  19  the  pre- 
cipitated waste  was  applied  to  this  filter  at  a  rate  of  25,000  gallons  per 
acre  daily,  when  the  rate  was  increased  to  50,000  gallons  per  acre  daily. 
On  Feb.  2,  1911,  the  rate  was  again  decreased  to  25,000  gallons  per  acre 
daily,  at  which  rate  the  filter  was  operated  until  April  7,  when  the  50,000- 
gallon  rate  was  again  resumed.  The  average  rates  for  the  whole  period 
of  operation  were  30,000  and  36,000  gallons  per  acre  daily  for  Filters 
Nos.  401  and  402,  respectively.    The  effluents  from  both  of  these  filters 
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were  more  or  less  turbid  and  somewhat  colored^  depending  on  the  char- 
acter of  the  waste  applied^  and  there  was  very  little  nitrification. 

These  experiments  seem  to  show  that  it  is  possible  to  get  fair  clarifica- 
tion of  these  wastes  by  settling,  followed  by  sand  filtration  at  rates  of 
25,000  to  60,000  gallons  per  acre  daily.  By  the  addition  of  about  1,500 
pounds  of  sulphuric  acid  per  million  gallons  of  waste,  a  considerable 
portion  of  the  carbonaceous  matter  can  be  coagulated  and  settled  out 
and  a  much  higher  rate  can  be  used. 

Average  analyses  of  the  raw  and  treated  wastes,  and  of  the  effluents 
from  these  two  filters,  are  shown  in  the  following  tables :  — 


Average  Analyses. 

Raw  Waste  from  a  Rvhber  Mill. 
[Farts  per  100,000.] 


■ 

AiafONiA. 

Kjbldahl 

NrntOGBN 

▲a 

1 

1 

1 

ALBUiaNOXD. 

Nrboobn. 

PnuoA. 

• 

• 

• 

•i 

■ 

1 
§ 

d 
H4 

• 

1 

• 

1 

2 

* 

i 

1 

n 

September.  1910-BCay.  1911, 
ineliuiTe. 

- 

1.01 

2.96 

0.94 

5.88 

1.84 

- 

- 

69.0 

40.4 

Waste  applied  to  Filter  No,  4OI. 

Sc^ember.  1910-May.  1911. 
inehwiTe. 

- 

0.74 

1.43 

- 

- 

- 

- 

- 

35.6 

- 

WasU  applied  to  Filter  No.  402. 

Noreraber,  1910-May.  1911. 
induaiye. 

- 

0.67 

0.91 

- 

- 

- 

- 

- 

18.3 

- 

EMverU  from  Filter  No.  4OI. 

September.  191(Maiie,  1911, 
inehiaiTe. 

1.05 

.0935 

.1600 

- 

- 

- 

.06 

.0013 

12.08 

41.7 

EMuerU  from  Filter  No.  402. 

Noreraber.  1910^une.  1911. 
inehidTe. 

0.43 

.1144 

.0967 

- 

- 

- 

.05 

.0016 

4.18 

413.5 
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Average  SoUda. 

Bow  Watte  {rum  a  Bvbber  Mill. 
[Parta  par  100,000.1 


UMni;rBBBD. 

Fn;nBBBD. 

PBBXOD. 

Total. 

Loos  on 
Icnition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

September,  191(hMay,  1911,  inoludve,    . 

1158.9 

939.8 

219.1 

321.1 

238.3 

82.9 

Waste  applied  to  Filter  No.  401. 


November,  1910-May,  1911,  inclusive,    . 


177.0 


117.S 


59.5 


Average  Bacterial  Results. 

Effluent  from  Filter  No.  401. 


Bactbbll  psb  Cubic  CBNTOfBrmB. 

Pbbiod. 

20*  C. 

«•€. 

• 

Total. 

Red. 

December,  1910-April,  1911.  inclusive 

428,100 

1.007 

271 

Effluent  from  Filter  No.  402. 


December,  1910-April,  1911,  inclusive, 


104 


Table  showing  Per  Cent.  Reduction. 


Settling, 

Acidification  and  settling, 

FUter  No.  401. 

Filter  No.  402, 


SOLIDB. 


Total. 


77.4 


Loss 
on  Igni- 
tion. 


Fixed. 


79.8 


09.8 


Ammonia. 


Free. 


37.4 
20.4 
80.2 
88.0 


Albu- 
minoid. 


49.0 
84.9 
90.6 
89.4 


Oxygen 

con- 
sumed. 


52.2 
02.0 

n.5 

77.1 


ThIb  Influence  op  Carbon  upon  Nitrification,  especially  in  Mill 

Waste  Purification. 

During  the  past  twenty-three  years  many  experiments  have  been  made 
at  the  Lawrence  Experiment  Station  of  the  Massachusetts  State  Board 
of  Health  to  determine  the  effect  upon  nitrification  of  an  excess  of  a 
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ntiinber  of  substances  which  may  occur  naturally  in  sewage  or  may  at 
times  find  their  way  into  it.  The  substances  previously  studied  —  the 
results  in  regard  to  which  have  been  given  in  the  various  reports  of  the 
station^  and  especially  in  that  of  1908  —  have  been  albumen,  peptone, 
ammonium  chloride  and  sodium  carbonate,  sulphuric  acid,  saltpeter, 
common  salt,  sugar,  soap,  urine,  free  oxygen,  phenol,  mercuric  chloride, 
formalin,  arsenic,  naphthalene^  sulphides,  bleaching  powder  and  copper 
sulphate.  As  stated  in  the  conclusions  of  the  summary  of  this  work  in 
the  report  of  the  station  for  1908,  "  the  experiments  illustrate  the  adap- 
tability of  the  nitrifying  body  to  the  conditions  imposed,  and  establish 
another  fundamental  law  of  sewage  purification,  that  if  nitrification  is 
to  continue  in  the  presence  of  an  excess  of  any  substance,  the  filter  must 
become  slowly  accustomed  to  the  presence  of  that  substance  by  applica- 
tion of  it  in  gradually  increasing  amounts;  that  when  once  accustomed 
to  considerable  amounts  of  any  substance  the  process  of  nitrification  wiQ. 
proceed  unimpaired.*'  It  of  course  follows,  however,  that  a  great  excess 
of  any  substance  inimical  to  nitrification  will  prevent  nitrification. 

In  the  various  investigations  necessitated  by  the  work  of  the  State 
Board  of  Health,  many  experiments  have  been  carried  on  in  regard  to 
the  purification  of  mill  wastes  by  filtration,  many  of  these  wastes  con- 
taining very  much  more  carbonaceous  than  nitrogenous  matter.  It  ap- 
peared from  this  work  that  at  times  with  many  of  these  wastes,  and  at 
all  tiroes  with  some  of  them,  good  purification  and  a  satisfactory  efiSuent 
could  be  obtained  when  nitrates  were  not  found  in  the  effluents  of  the 
filters  operated,  even  although  the  wastes  themselves  contained  much 
nitrogen.  Studies  of  this  phenomenon  appeared  to  show  that  whether 
nitrification  occurred  or  not  depended  upon  the  relation  of  the  amount 
of  carbonaceous  to  nitrogenous  matter  present  in  the  liquid  or  waste 
undergoing  treatment;  that  is  to  say,  nitrification  could  apparently  pro- 
ceed when  the  amount  of  nitrogen  was  represented  by  x  and  carbon  by 
lOx,  but  would  be  eliminated  when  the  carbon  was  increased  to  12  or  16x. 
In  order  to  make  a  thorough  investigation  of  this  subject  certain  small 
experimental  filters  were  put  into,  operation  early  in  the  year  1910,  and 
the  work  has  continued  until  the  present  time.  The  method  has  been 
to  apply  to  the  sand  filters  used,  Lawrence  sewage  freed  from  matter  in 
suspension  to  which  has  been  added  some  body  rich  in  carbon.  Practi- 
cally all  the  carbon  and  nitrogen  applied  has  been  in  solution,  and  by 
this  means  surface  clogging  and  storage  of  organic  matter  in  the  filters 
have  been  prevented. 

The  bodies  added  to  the  diflferent  filters  with  the  sewage  have  been 
sugar,  molasses,  butyric  acid,  alcohol  and  filtered  wool-scouring  waste, 
and  these  filters  have  been  operated  generally  at  a  rate  of  50,000  gallons 


306  STATE  BOARD  OF  HEALTH.  [Pub.  Doc- 

per  acre  daily.  Careful  and  frequent  determinations  of  the  relation  be- 
tween the  carbon  and  the  nitrogen  in  the  liquid  applied  have  been  made 
and  also  frequent  analyses  of  the*effluent  from  each  filter.  The  carbon 
values  were  calculated  in  the  case  of  sugar,  alcohol  and  butyric  acid,  the 
composition  of  which  tvas  known,  and  in  the  case  of  molasses  the  approxi- 
mate composition  of  which  could  be  calculated.  The  carbon  content  of 
the  sewage  used  and  of  the  filtered  wool-scourings  were  calculated  from 
data  obtained  from  other  experiments  upon  the  relation  between  loss  on 
ignition  and  carbon.^  While  it  is  not  feasible  to  present  here  the  full 
data  in  regard  to  this  investigation,  the  data  in  regard  to  the  operation 
of  several  filters  are  given  beyond  to  show  the  general  method  foUowed 
and  the  results  obtained.    In  all,  twenty  filters  have  been  operated. 

In  the  operation  of  these  filters  the  carbon-containing  bodies  have  gen- 
erally been  added  in  slowly  increasing  amounts,  while  the  nitrogen  ap- 
plied has  been  kept  constant.  During  the  period  when  the  ratio  of 
carbon  to  nitrogen  has  remained  low,  active  nitrification  has  occurred  in 
each  filter  and  high  nitrates  have  been  present  in  their  eflSuents.  When 
nitrification  has  been  checked  by  the  large  amounts  of  carbon  applied, 
each  filter  has  been  continued  in  operation  long  enough  to  prove  con- 
clusively that  nitrification  would  not  again  become  active  until  the  ratio 
of  carbon  to  nitrogen  was  considerably  reduced,  and  also  long  enough 
to  prove  that  good  purification  continued  without  nitrifying  conditions 
in  the  filter.  In  all  instances  several  duplicate  experiments  with  the 
same  carbonaceous  substance  were  made  in  order  to  prevent  errors  in  the 
work  and  conclusions.  Experiments  were  also  made  showing  that  when 
nitrification  had  been  checked,  but  not  entirely  stopped  by  the  carbon, 
it  would  be  re-established  by  increasing  the  amount  of  nitrogen  in  the 
liquid  applied  and  keeping  the  carbon  constant,  this  of  course  reducing 
the  ratio  of  carbon  to  nitrogen.  It  was  also  found  that  when  ammonium 
chloride  was  added  to  the  sewage,  nitrification  was  not  checked  by  car- 
bonaceous bodies  even  when  added  in  very  large  amounts. 

The  main  results  of  these  experiments  can  be  summarized  as  follows :  — 
When  sugar  was  added  in  such  amounts  that  the  applied  liquid  con- 
tained less  than  50  parts  of  carbon,  nitrification  was  stopped  in  three 
separate  experiments  when  the  average  carbon  to  nitrogen  ratio  was  13, 
14  and  15.  Wlien  the  ratio  was  11.6,  11.1  and  11.0,  nitrification  was 
not  seriously  checked.  When  nitrogen  as  NH4CI  was  added,  nitrifica- 
tion took  place  even  when  200  parts  of  carbon  as  sugar  was  present 
in  the  applied  liquid,  the  ratio  of  carbon  to  nitrogen  being  10.8.  When 
molasses  was  added  with  the  sewage,  nitrification  was  stopped  when  the 
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average  carbon  to  nitrogen  ratio  was  above  12,  but  was  active  when  this 
ratio  was  10  and  11.  With  butyric  acid,  nitrification  was  not  seriously  im- 
paired when  the  average  carbon  to  nitrogen  ratio  varied  between  13  and 
16,  but  was  prevented  when  the  carbon  to  nitrogen  ratio  was  27.  When 
nitrogen  as  NH4CI  was  added  with  the  butyric  acid,  nitrification  took 
place  even  when  acid  equivalent  to  200  parts  carbon  was  present,  the 
ratio  of  carbon  to  nitrogen  being  14.0.  With  alcohol,  nitrification  was 
active  when  the  average  carbon  to  nitrogen  ratio  was  13  and  13.8,  but 
was  stopped  when  the  average  ratio  was  15  and  16.  When  nitrogen  as 
NH4CI  was  added  with  the  alcohol,  400  parts  of  alcohol  equal  to  16rf 
parts  carbon  could  be  applied  to  the  filter  and  nitrification  remain  active, 
the  carbon  to  nitrogen  ratio  under  these  conditions  being  12.2.  With 
filtered  wool-scouring  waste  .diluted  with  water,  nitrification  continued 
as  long  as  the  carbon  to  nitrogen  ratio  was  below  14,  the  carbon  running 
up  to  350  parts  per  100,000,  but  was  stopped  when  the  carbon  to  nitro- 
gen ratio  was  increased  to  17  by  the  addition  of  sugar. 

Data  in  regard  to  three  of  these  filters  follow,  and  it  wijl  be  noticed 
that  even  when  nitrification  ceased  and  the  filters  continued  in  operation, 
the  amount  of  free  and  albuminoid  ammonia  present  in  the  effluents  from 
these  filters  was  not  much  greater  than  when  nitrification  was  active. 
This  occurred  although  the  same  amount  of  nitrogenous  matter  was  being 
applied  as  when  nitrification  was  active. 

As  stated  in  the  beginning,  these  results  are  similar  to  those  obtained 
frequently  with  mill  wastes  and  occasionally  with  domestic  sewage, 
and  show  that  purification  can  take  place  in  certain  filters  under  the 
conditions  imposed  by  the  addition  of  large  amounts  of  carbonaceous 
matter  even  although  nitrification  in  the  filter  ceases.  This  purification 
without  nitrification  is,  we  presume,  due  to  certain  bacteria  which  are 
active  under  conditions  which  prevent  nitrification  but  cause  chemical 
actions  which  break  down  organic  matter  and  result  in  the  setting  free 
of  carbonic  acid  gas  and  nitrogen.  It  is  distinctly  different  from  the 
action  sometimes  occurring  in  contact  filters  where  the  nitrates  formed 
do  not  appear  in  the  effluent,  as  in  such  filters  further  oxidation  of  or- 
ganic matter  is  accomplished  within  the  filter  by  the  use  of  the  oxygen 
of  these  nitrates  and  their  consequent  reduction. 

The  intense  activity  of  the  filter  in  changing  carbonaceous  matter  to 
the  gaseous  form,  and  the  liberation  and  disappearance  of  carbon  in  this 
way,  is  strikingly  shown  by  the  "  oxygen-consumed  "  results  of  the  ap- 
plied liquid  and  effluent.  These  results  show  the  great  decrease  of 
required  oxygen,  and  this  decrease  was  not  caused  by  storage  of  car- 
bonaceous matter,  as  this  matter  was  applied  in  solution.     The  loss  of 
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nitrogen  by  liberation  can  be  seen  by  the  figures  showing  the  percentage 
of  that  applied  appearing  in  each  effluent  during  different  periods  of 
operation  of  each  filter^  these  results  showing  a  steadily  decreasing 
percentage  of  applied  nitrogen  appearing  in  the  effluent  from  each  filter 
operated. 


FiUer  receiving  Sewage  to  which  Molasaea  was  added.    Analyses  at  Intervals, 

[Flarto  par  100,000.] 


Fk«e  ammonia:  — 
Applied  liquid.  . 
£mu«at  from  niter.  . 

Albiuninoid  ammonia:  ~- 
Applied  liquid.  . 
Effluent  from  niter,  . 


Oxysen  consumed:  — 
Applied  liquid,  . 
Effluent  from  filter, 


KJeldahl  mtrogen:  — 
Applied  liquid,  . 


Nitroien  as  nitritea:  — 
Effluent  from  niter,  . 

Nitrogen  as  nitrates:  — 
Effluent  from  fflter,  . 

Total  carbon:  — 
Applied  liquid,  . 


Ratio  C/N:  — 

Applied  liquid,  • 


Per  cent,  applied  nitrogen  in  effluent, 


4.3000 

0.1880 


0.8300 
0.0260 


13.1400 
0.2200 


0.6700 

0.0016 

2.5200 

84.8000 


8.3000 
65.0 


2.2800 
0.1400 


0.8100 
0.0860 


16.9000 
0.2600 


0.7600 

0.0014 

3.1800 

60.4000 

16.1000 
75.0 


8.0300 
0.1500 


0.8000 
0.0«00 


19.1000 
0.8500 


0.7600 

0.0012 

2.0100 

55.5000 

17.0000 
68.0 


3.2500 
0.3700 


0.8000 
0.0420 


28.8000 
0.3100 


0.8500 

0.0004 

0.8400 

68.5000 

34.4000 
80.0 


3.4O00 
0.2700 


0.4300 
0.0460 


28.8000 
0.8000 


0.8400 

0.0002 

0.1000 

68.5000 

34.3000 
15.0 


Filter  receiving  Sewage  to  which  Butyric  Add  was  added.    Analyses  at  Intervals. 

(Parts  per  100,000.] 


Free  ammonia:  — 

Applied  liquid,    .... 
Effluent  from  filter,     . 

8.0300 
0.3300 

3.0300 
0.1200 

2.7000 
0.1800 

2.9800 
0.0880 

3.9800 
0.1700 

3.9800 
0.1480 

3.9800 
0.1800 

Albuminoid  ammonia:  — 

Applied  liquid,    .... 
Effluent  from  filter,     . 

0.2500 
0.0280 

0.2500 
0.0200 

0.2000 
0.0140 

0.2500 
0.0860 

0.2700 
0.0860 

0.3700 
0.0880 

0.2700 
0.0440 

Oxygen  consumed:  — 

Applied  liquid,    .... 
Effluent  from  filter,     . 

2.6000 
0.2100 

2.6000 
0.2300 

2.0000 
0.2200 

2.0000 
0.2600 

3.0000 
0.1800 

3.0000 
0.3300 

3.0000 
0.3100 

KJeldahl  nitrogen:  — 

Applied  liquid,    .... 

0.6400 

0.6400 

0.5000 

0.6400 

0.6500 

0.6500 

0.6500 

Nitrogen  as  nitrites:  — 
Effluent  from  filter,     . 

0.0040 

0.0020 

0.0012 

0.0006 

0.0006 

0.0006 

0.0006 

Nitrogen  as  nitrates:  — 
Effluent  from  filter,     . 

0.7500 

0.6300 

1.0100 

2.4000 

0.3400 

0.0500 

0.0600 

Total  carbon:  — 

Applied  liquid,    .... 

37.6000 

37.6000 

37.6000 

54.0000 

84.7000 

84.7000 

84.7000 

Ratio  C/N:  — 

Applied  liquid 

12.0000 

12.0000 

13.8000 

17.5000 

27.4000 

37.4000 

37.4000 

Per  cent,  applied  nitrogen  in  effluent. 

32.0 

25.0 

44.0 

82.0 

18.0 

8.0 

8.0 
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Filter  reoemng  Sewage  to  which  Sugar  was  added.    Analyaea  at  Intervals. 

.  [Fkrta  per  100,000.] 


Free  ammoni*:  — 

Applied  liquid,    .... 
Effluent  from  filter,     . 

8.8000 
0.0200 

3.8200 
0.0220 

3.8400 
0.0240 

2.8800 
0.0180 

8.0300 
0.0340 

2.2500 
0.0600 

2.4000 
0.1400 

Albuminoid  ammonia: " 

Applied  liquid.    .... 
Effluent  from  filter,    . 

0.2600 
0.0200 

0.2400 
0.0120 

0.2700 
0.0160 

0.2100 
0.0260 

0.1900 
0.0200 

0.1900 
0.0220 

0.1700 
0.0220 

Oxyien  ooneumed:  — 

Applied  liquid,    .... 
Effluent  from  filter,    . 

i.eooo 

0.1300 

14.2200 
0.1200 

13.4000 
0.1800 

13.6000 
0.1600 

16.6000 
0.1800 

18.9000 
0.1400 

14.0000 
0.1500 

KJeldahlnitroten:  — 

Applied  liquid,    .... 

0.4700 

0.8800 

0.4500 

0.7600 

0.8600 

0.4500 

0.3400 

Nitrocen  as  nitiitee:  — 
Effluent  from  filter,    . 

0.0040 

0.0012 

0.0004 

0.0004 

0.0004 

0.0002 

0.0002 

Nitronn  aa  nitrates:  — 
Effluent  from  fflter.    . 

8.1100 

1.8900 

2.6600 

2.8000 

1.4300 

0.6700 

0.0400 

Total  carbon:  — 

Appliad  liquid,    .... 

4.7000 

40.7000 

39.2000 

41.6000 

46.6000 

46.0000 

48.8000 

Ratio  C/N:  — 

Applied  liquid,    .... 

1.8000 

11.0000 

10.9000 

14.7000 

15.9000 

20.0000 

18.4000 

Per  oent.  applied  nitrogen  in  effluent. 

99.1 

88.5 

74.7 

104.0 

52.0 

88.0 

9.0 

The  following  table  shows  the  average  results  obtained  during  the  past 
fifteen  years  of  a  number  of  filters  operated  with  various  mill  wastes. 
The  effluents  from  all  these  filters  have  been  stable  and  usually  clear 
and  odorless.  It  will  be  noticed  that  where  the  ratio  of  carbon  to  nitro- 
gen in  the  waste  applied  to  the  filter  is  around  10,  there  has  been  nitri- 
fication. In  the  case  of  the  carpet  mill  waste  the  first  filter  gave  no 
nitrification  because  the  carbon  to  nitrogen  ratio  was  16.  This  filter 
reduced  the  carbon  to  nitrogen  ratio  of  the  liquid  to  9.0  so  that  when 
the  effluent  from  the  first  was  applied  to  a  second  filter,  nitrification  took 
place  in  the  secondary  filter. 


Kind  of  Wasts. 


Dyeing  ootton. 
Washing  and  dyeing  ootton, 
Dyeing  and  finishing. 
Dyeing  and  finishing. 
Cotton  batting. 
Garpet  mill.     . 
Dymng  and  finishing, 
Scouring  and  dvelng. 
Effluent  from  Filter  No. 
Binder's  board. 
Shoddy  mill,    . 
Tannery,  . 


Apfubd  Wastb 
(Parts  psb  100,000). 


Toial 
Nitrogen. 


Approxi- 
mate 
Amount  of 
Carbon. 


2,  carpet  mill, 


0. 
0. 
0. 
0. 
1. 


.58 
.76 
.67 
.27 
.25 
2.24 
1.80 
0.91 
0.93 
0.49 
0.77 
4.65 


41.6 
21.8 


11 

5 
21 

8 
26.8 
10.8 

8 

4 

4 
19 


.4 

.2 
.9 
.6 


Ratio 

C/N. 


71 

29 

20 

19 

18 

16 

15 

12 

9 

8 

5 

4 


Eftlubnt 
(Pabts  pbr  100.000). 


Albumi- 
noid 
Ammonia. 


.0891 
.0514 
.2960 
.0960 
.0614 
.4789 
.1465 
.0703 
.1668 
.0355 
.0534 
.0374 


Nitrogen 

as 
Nitrates. 


0.02 
0.01 
0.00 
0.07 
0.04 
0.05 
0.10 
0  37 
0.32 
0.11 
1.01 
3.63 
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Purification  of  Water. 


During  1911  studies  have  been  continued  upon  the  purification  of 
Merrimack  Eiver  water  by  slow  sand  filtration,  by  double  filtration  and 
by  mechanical  filters  with  the  aid  of  coagulants;  upon  the  preliminary 
clarification  of  water  by  upward  filtration  through  a  roughing  filter  of 
coarse  gravel;  and  upon  the  purification  of  water  by  a  sand  filter  to 
which  the  water  is  applied  at  frequent  intervals  in  small  doses,  in  much 
the  same  way,  in  fact,  that  sewage  is  applied  to  sprinkling  or  trickling 
filters.  As  in  previous  years,  special  attention  has  been  paid  to  the  work 
of  the  filters  which  purify  the  water  supply  of  the  city  of  Lawrence. 
During  the  year  a  new  series  of  experiments  has  been  started  to  study 
the  relative  efSciency  of  continuous  water  filters  of  the  same  depth  and 
size  of  material  when  operated  at  widely  different  rates. 

Lawrence  City  Filters. 

The  source  of  the  water  supply  of  the  city  of  Lawrence  is  the  Merri- 
mack Eiver.  Two  filters  are  in  use  to  purify  this  water.  The  older 
filter  was  constructed  in  1893,  and  dividing  walls  separating  it  into 
three  sections  were  built  in  1902.  The  average  depth  of  sand  in  this 
filter  is  about  4  feet  and  the  net  filtering  area,  after  deducting  division 
walls,  gate-chambers  and  lateral  carriers,  is  about  2.2  acres.  As  orig- 
inally constructed,  this  filter  contained  two  different  grades  of  sand, 
the  portions  of  the  filter  immediately  over  the  underdrains  being  of  finer 
sand  than  the  remainder  of  the  filter.  Through  the  operations  of  scrap- 
ing, washing  and  replacing  sand,  the  two  grades  of  sand  have  become 
quite  thoroughly  mixed  in  the  upper  layers  of  the  filter,  and  at  the 
present  time  this  upper  sand  has  an  effective  size  of  approximately  0.25 
millimeter.  This  filter  is  not  covered  and  has  an  earth  bottom  through 
which  some  ground  water  finds  its  way  into  the  underdrains  and  be- 
comes mixed  with  the  filtered  water.  The  average  rate  of  operation 
during  the  past  few  years  has  been  about  1,000,000  gallons  per  acre 
dailv. 

During  1906  and  1907  an  additional  filter  was  constructed  to  supple- 
ment the  supply  of  filtered  water  from  the  old  filter.    This  filter,  which 
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is  three-quarters  of  an  acre  in  area  and  contains  about  4^/^  feet  in  depth 
of  sand  of  an  effective  size  of  0.25  millimeter,  is  of  concrete  construction, 
has  a  concrete  bottom  and  is  covered.  It  .was  first  put  into  operation 
on  Xov.  4,  1907,  but  the  filtered  water  was  not  used  until  Jan.  4, 
1908.  The  rate  of  operation  during  the  year  has  been  about  3,000,- 
000  gallons  per  acre  daily.  The  effluents  from  both  filters  flow  into 
the  same  pump-well  from  which  they  are  pumped  into  the  distrib- 
uting reservoir.  Neither  of  these  two  filters  is  equipped  with  a  rate- 
regulating  device,  but  careful  observations  and  estimates  show  that 
approximately  45  per  cent,  of  all  the  water  used  during  the  year  was 
obtained  from  the  new  covered  filter.  During  certain  portions  of  the 
year,  moreover,  owing  to  the  accumulation  of  ice  upon  the  old  uncovered 
filter,  this  filter  was  not  scraped  as  often  as  it  should  have  been,  and 
a  large  proportion  of  the  water  was  at  these  times  furnished  by  the  new 
covered  filter.  Scraping  records  of  the  two  filters  show  that  the  covered 
filter  was  scraped  three  times  during  January  and  February,  while  the 
uncovered  filter  was  scraped  but  once  during  these  months. 

During  1911  the  rainfall  was  smaller  and  the  flow  of  the  river  less 
than  in  any  other  year  since  the  Lawrence  filter  was  put  into  operation. 
Owing  to  the  scarcity  of  water  it  has  been  held  back  at  the  dams  of  the 
various  power  companies  on  the  river,  and  when  applied  to  the  filter 
it  has  been  more  polluted  and  has  contained  a  smaller  amount  of  dis- 
solved oxygen  than  in  previous  years.  The  water,  therefore,  has  been 
much  more  difficult  to  purify,  and  the  efficiency  of  the  filters  during 
the  year  has  been  seriously  tested.  That  they  have  been  efficient  bac- 
terially  is  shown  by  the  results  of  the  analyses  made  at  frequent  inter- 
vals, and  by  the  extremely  small  number  of  cases  of  typhoid  fever  in 
the  city  during  the  year.  The  average  numbers  of  bacteria  in  the  efflu- 
ents from  these  two  filters  were  46  per  cubic  centimeter  for  the  old  filter 
and  83  per  cubic  centimeter  for  the  new  filter,  both  of  these  averages 
being  lower  than  the  corresponding  averages  during  afiy  preceding  year 
since  the  new  filter  was  put  into  operation.  In  only  a  very  few  instances 
were  the  numbers  of  bacteria  in  samples  of  the  effluents  from  either  of 
these  filters  found  to  be  more  than  100  per  cubic  centimeter.  The  aver- 
age removal  of  bacteria  by  the  old  filter  was  99.6  per  cent,  and  by  the 
new  filter  99.2  per  cent. 

The  special  significance  of  the  numbers  of  bacteria  growing  at  body 
temperature  has  been  pointed  out  a  number  of  times  in  previous  re- 
ports. The  average  numbers  of  bacteria  of  these  types  were  10  per  cubic 
centimeter  in  the  effluent  from  the  old  filter  and  17  per  cubic  centimeter 
in  the  effluent  from  the  new  filter,  the  average  removal  of  these  bacteria 
by  these  two  filters  being  about  94  and  90  per  cent.,  respectively.     In 
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addition  to  the  tests  for  the  presence  of  B.  coli  in  volumes  of  1  and  100 
cubic  centimeters  —  which  tests  have  been  made  regularly  on  samples 
from  these  sources  for  a  number  of  years  —  tests  were  also  made  during 
the  past  year  for  the  occurrence  of  this  type  of  bacteria  in  all  samples 
in  volumes  of  10  cubic  centimeters.  The  test  organisms  were  isolated 
from  the  effluent  from  the  old  filter  in  about  5  per  cent,  of  the  1  cubic 
centimeter  tests,  in  about  41  per  cent  of  the  10  cubic  centimeter  tests, 
and  in  about  71  per  cent,  of  the  100  cubic  centimeter  tests;  and  from 
the  effluent  from  the  new  filter  in  about  27  per  cent,  of  the  1  cubic 
centimeter  tests,  in  about  62  per  cent  of  the  10  cubic  centimeter  tests, 
and  in  about  86  per  cent,  of  the  100  cubic  centimeter  tests.  That  the 
effluent  from  the  old  filter  was  superior  in  quality  to  that  from  the  new 
filter,  bacterially,  is  quite  evident  from  these  results,  but  this  fact  is  not 
surprising  when  the  diflEerence  in  the  rates  at  which  these  two  filters 
were  operated  is  taken  into  consideration. 

The  total  number  of  cases  of  typhoid  fever  in  the  city  during  the 
calendar  year  1911  was  37,  the  smallest  number  since  the  filtration  of 
the  public  water  supply  was  begun  in  1893.  Of  these  37  cases,  more- 
over, 8  were  of  persons  who  were  proved  to  have  contracted  the  disease 
while  away  from  the  city,  and  8  more  were  of  persons  employed  in  the 
mills  where  the  unpurified  canal  water  is  used  freely  for  manufacturing 
purposes.  These  patients,  therefore,  may  have  drunk,  and  in  some  cases 
undoubtedly  did  drink,  this  water  to  a  greater  or  less  extent.  The  total 
number  of  deaths  from  typhoid  was  9,  of  which  2  were  of  persons  who 
contracted  the  disease  while  away  from  the  city,  and  1  may  have  drank 
canal  water.  The  total  number  of  deaths  from  this  disease  in  Law- 
rence was  the  lowest  since  1904,  when  the  same  number  was  recorded, 
but  in  these  seven  years  the  population  of  the  city  has  increased  from 
less  than  70,000  to  about  89,000  persons. 

Owing  to  the  small  amoimt  of  dissolved  oxygen  in  the  river  water 
there  were  periods  during  the  months  of  August  and  September  when 
this  oxygen  was  exhausted  in  oxidizing  the  organic  matter  in  the  water 
while  it  was  passing  at  a  comparatively  high  rate  through  the  new  filter, 
hence  iron  oxides  in  the  sand  were  reduced  and  much  iron  appeared  in 
solution  in  the  effluent  from  this  filter.  The  effect  of  storage  of  this 
filtered  water  in  the  reservoir  having  a  capacity  of  40,000,000  gallons 
is  well  shown  by  the  fact  that  this  increased  iron  did  not 'appear  at  the 
reservoir  outlet  until  October. 

The  yearly  record  of  typhoid  fever  during  the  past  ten  years  and  the 
usual  chemical  and  bacterial  analyses  are  shown  in  the  following 
tables : — 
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Reeofrd  oj  Typhoid  Fever  in  Lawrenee  for  Last  Ten  Years. 


YSAB. 

Popula- 
tion. 

Total. 

PaiUONS  WHO 
CONTBACrXD  THB 

DnsAas 

AWAT  raOM  TBS 
ClTT. 

PbBSONS  WHO 
MAT  HAVE  CON- 

TRACTBD  THB 

DXBBASX  BT  THB 

USB  OF 

Canal  Watbr. 

Ikczdbnob,  pbb 
100,000 

POPXTLATION. 

o--. 

Deaths. 

Gaae*. 

Deaths. 

Cases. 

Deaths. 

CajQg. 

Deaths. 

i9oa 

04,4001 

103 

11 

2 

87 

100 

17 

1908 

06.3001 

181 

22 

78 

228 

33 

1904 

09.0001 

00 

0 

15 

80 

18 

1905 

70.060* 

98 

14 

10 

28 

140 

20 

1900 

73.8001 

100 

15 

•0 

50 

145 

20 

1907 

76.610* 

77 

21 

77 

100 

27 

1900 

79,7001 

111 

18 

48 

139 

28 

1900 

82,8001 

84 

18 

28 

101 

22 

1910 

86,802« 

77 

14 

39 

14 

90 

10 

1911 

88,9841 

87 

9 

8 

42 

10 

I  Estimated. 


*  State  oensus. 


*  Special  oensus. 


*  National  oensus. 


Average  Chemical  Analyses. 

Merrimack  River,  —  Intake  of  the  Lawrence  City  FHiera, 

[Parts  per  100.000.) 


Datb. 


1910. 


ItU. 

January. 

February. 
March. . 
Apnl.  . 
May.     . 
June.    . 
July.    . 
August. 
September. 
October. 
November, 
Averase 


88 

88 
34 
45 
63 
72 
81 
76 
60 
54 
41 
55 


Afpbab- 

ANCB. 


0.8 

0.3 
0.2 
0.2 
0.2 
0.3 
0.4 
0.8 
0.8 
0.8 
0.2 
0.3 
77 


.30 

.32 
.20 
.33 
.41 
.40 
.26 
.25 
.26 
.22 
.19 
.23 
.29 


Ammonia. 


ALBUMINOID. 


I 


d 


.0381 

.0302 

.OlM 

.0252 

0311 

.0268 

.0226 

.0270 

.0067 

.0194 

.0172 

.0248 

.0262 

.0289 

.0351 

.0334 

.0290 

.0344 

.0252 

.0265 

.0128 

.0245 

.0156 

.0237 

.0232 

.0271 

.0253 

.0234 
.0233 
.0225 
.0158 
.0207 
.0202 
.0283 
.0207 
.0217 
.0226 
.0224 
.0222 


S 

•c 

o 

o 


.73 

.44 

.52 
.50 
.22 
.34 
.47 
.58 
.70 
.58 
.40 
.48 
.50 


NrraooBN 


I 
1 


.027 

.028 
.023 
.021 
.010 
.011 
.015 
.010 
.008 
.009 
.014 
.015 
.016 


.0007 

.0004 
.0006 
.0004 
.0002 
.0008 
.0007 
.0009 
.0012 
.0009 
.0005 
.0002 
.0006 


a 

d 

a 

8 

d 

I 


I 


.78 

.73 
.63 
.67 
.57 
.62 
.56 
.63 
.67 
.67 
.74 
.61 
.66 


.0750 

.0470 
.0400 
.0510 
.0510 
.0550 
.0800 
.0680 
.1000 
.0920 
.0750 
.0600 
.0662 


i 

"d 


i 

"d 

I 


1.9 

1.2 
1.4 
1.2 
0.7 
1.2 
1.6 
1.9 
1.9 
1.7 
1.3 
l.d 
1.4 


1.4 
1.4 
1.2 
1.5 
1.8 
2.0 
2.1 
2.0 
2.3 
1.7 
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Effluent  from  the  Lawrence  Ciiy  Filler  {Old  Filta). 


[Pftrts  per  100.000.] 

Temperature 

(Degrees  F.). 

Appkab- 

▲NCK. 

AMMOmA. 

• 

NiTBOOBN 
AS 

• 

1 

8 

d 
& 

1 

• 

• 

• 

1 
1 

• 

Datb. 

• 
•mm 

.•2 

• 

1 

1 

Total 
Albuminoid. 

• 

1 

• 

s 

mo. 

December,     . 

38 

0.1 

.24 

.0418 

.0122 

.75 

.038 

.0003 

.52 

.1030 

2.8 

^ 

1911. 
January, 

— 

0.1 

.26 

.0143 

.0112 

.47 

.030 

.0007 

.47 

.0950 

1.6 

— 

February, 

30 

0.0 

.20 

.0176 

.0100 

.56 

.042 

.0002 

.30 

.1250 

1.9 

- 

March,  . 

36 

0.0 

.30 

.0160 

.0122 

.54 

.046 

.0004 

.44 

.1600 

1.8 

2.2 

April,     . 

- 

0.1 

.35 

.0158 

.0105 

.31 

.037 

.0006 

.43 

.1430 

1.7 

2.3 

May.      . 

62 

0.0 

.28 

.0150 

.0009 

.36 

.036 

.0002 

.35 

.1170 

1.6 

1.8 

June,     . 

71 

0.0 

.10 

.0145 

.0114 

•i8 

.022 

.0005 

.37 

.1350 

2.1 

2.1 

July.      . 

80 

0.1 

.27 

.0235 

.0172 

.64 

.013 

.0001 

.57 

.1600 

2.5 

2.2 

August, 

75 

0.0 

.21 

.0136 

.0107 

.60 

.019 

.0005 

.41 

.1330 

2.4 

2.5 

September, 

68 

0.1 

.23 

.0136 

.0112 

.64 

.010 

.0006 

.47 

.1660 

2.2 

2.6 

October, 

54 

0.1 

.16 

.0128 

.0114 

.52 

.015 

.0002 

.44 

.1700 

1.0 

3.1 

November, 

41 

0.1 

.22 

.0158 

.0127 

.48 

.038 

.0002 

.41 

.1450 

1.6 

2.9 

Average, 

56 

0.1 

.24 

.0180 

.0117 

.54 

.030 

.0004 

.44 

.1377 

2.0 

2.4 

Effluent  from  the  Lawrence  Ciiy  Filler  (New  Filter). 


1910. 

December.     . 

35 

0.0 

.23 

.0430 

.0124 

.69 

.030 

.0001 

.54 

.0385 

1.8 

^ 

1911. 

January. 

- 

0.1 

.25 

.0104 

.0130 

.43 

.(m 

.0003 

.51 

.0220 

1.2 

_ 

February, 

35 

0.0 

.21 

.0136 

.0110 

.52 

.038 

.0005 

.42 

.0225 

1.4 

- 

March,  . 

35 

0.0 

.26 

.0084 

.0142 

.51 

.036 

.0003 

.50 

.0290 

1.3 

1.7 

April,     . 

- 

0.0 

.33 

.0042 

.0126 

.23 

.025 

.0002 

.42 

.0160 

0.8 

1.5 

May,      .        . 

55 

0.0 

.31 

.0042 

.0112 

.33 

.043 

.0001 

.38 

.0190 

1.0 

1.4 

June,      . 

70 

0.0 

.15 

.0055 

.0138 

.48 

.011 

.0001 

.42 

.0210 

1.6 

1.9 

July.      .        . 

81 

0.1 

.15 

.0249 

.0168 

.00 

.009 

.0001 

.50 

.0335 

2.0 

1.8 

August, 

75 

0.0 

.22 

.0219 

.0140 

.66 

.002 

.0001 

.49 

.2510 

2.3 

2.5 

September.    . 

09 

0.1 

.20 

.0104 

.0094 

.60 

.013 

.0005 

,.52 

.1240 

2.0 

2.2 

October, 

54 

0.0 

.15 

.0026 

.0103 

.50 

.008 

.0002 

.43 

.0400 

1.5 

2.8 

November.    . 

41 

0.0 

.19 

.0030 

.0155 

.44 

.024 

.0001 

.43 

.0400 

1.2 

2.5 

Average. 

55 

0.0 

.22 

.0127 

.0128 

.50 

.(125 

.0002 

.46 

.0547 

1.5 

2.0 
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Water  from  the  OvUd  cf  (he  DistribtUing  Reservoir. 

(Parts  per  100.000.1 


• 

Appbab- 

ANCB. 

Ammonia. 

NzTBOaKN 
A8 

^ 

• 

a 
5 

1 

Chlorine. 

9 

i 
1 

s 

• 

1 

» 

1 

1 

1 

Date. 

• 

1 

• 

1 

• 

Total 
Albuminoid. 

• 

1 

i 

5? 

ISIO. 
Deeember,     . 

36 

0.0 

.82 

.0243 

.0117 

M' 

.036 

.0008 

.47 

.0900 

2.0 

. 

1§11. 
January, 

- 

0.1 

.36 

.0263 

.0126 

.62,' 

.047 

.0004 

.46 

.0950 

2.0 

.. 

February, 

36 

0.2 

.33 

.0143 

.0007 

.62  1 

.043 

.0001 

.42 

.0870 

A  .  w 

- 

March.  . 

39 

0.0 

.33 

.0132 

.0103 

.66 

.046 

.0002 

.42 

.0960 

A  .  f 

2.2 

April,     . 

44 

0.1 

.41 

.0078 

.0110 

.34 

.025 

.0002 

.38 

.0960 

1. 4 

1.9 

May.       . 

69 

0.0 

.37 

.0053 

.0117 

.27 

.032 

.0002 

.34 

.0660 

1.4 

1.6 

June, 

68 

0.1 

.20 

.0064 

.0107 

.48 

.017 

.0004 

.36 

.0710 

1.7 

1.9 

July.      .        . 

75 

0.1 

.27 

.0105 

.0158 

.60 

.012 

.0005 

.60 

.0750 

2.1 

2.3 

August, 

74 

0.2 

.24 

.0066 

.0129 

.71 

.016 

.0003 

.36 

,0760 

2.2 

2.8 

September.    . 

67 

0.1 

.21 

.0033 

.0097 

.65 

.022 

.0006 

.42 

.0900 

2.0 

2.1 

October. 

66 

0.2 

.24 

.0057 

.0114 

.57 

.032 

.0003 

.46 

.1460 

1.6 

3.2 

November.    , 

45 

0.0 

.28 

.0052 

.0132 

.46 

.036 

.0000 

.44 

.1350 

1.3 

2.6 

Average, 

64 

0.1 

.30 

.0106 

.0117 

.54 

.030 

.0003 

.42 

.0933 

1.8 

2.2 

Average  Chemical  Analyses, 

WaUr  from  a  Tap  at  Lawrence  City  Hall. 
(Parts  per  100,000.] 


• 

Eh' 

Appbab- 

ANCB. 

Ammonia. 

NlTROOBN 
AS 

1 

s 

• 

§1 

• 

• 

"O 

P 

^ 
^ 

• 

1 

• 

s 

• 

1 

1 

8 
1 

I 

S 

1 

1 

1 

Total 
Albu 

•c 

5 

d 

1 

1 

55 

0.3 

.39 

.0088 

.0129 

.64 

.033 

.0003 

• 

.42 

1 

.1458 

1.8 

2.2 

54 


Waier  from  a  Tap  at  the  Lawrence  Experiment  Station. 

m 

0.1     .31    .0071   .0118    .54    .034    .0002    .39    .0942  I   1.7    2.2 


316 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Solids. 
Merrimack  River,  —  Intake  of  Lawrence  City  FUterB. 

[Parts  per  100,000.) 


Untiltbred. 

FxiyrsBBD. 

In  SuspBzmxoN. 

Date. 

Total. 

Loss  on 

Ig- 
nition. 

Filed. 

Total. 

Loss  on 

Ig- 
nition. 

Fixed. 

Total. 

Loss  on 

l^ 
nition. 

Fixed. 

mo. 

December, 
1011. 

February, 
March, 
April, 
May,  . 
June,  . 
July,  . 
August, 
September, 
October,     . 
November, 

0.2 

7.2 
6.6 
8.0 
8.0 

8.1 
0.4 

J 

0.4 
7.2 
7.0 

3.8 

3.0 
2.6 
8.6 
3.6 

3.3 

8.6 

8.4 
2.7 
2.8 

6.0 

4.2 
4.0 
4.4 
4.4 

4.8 

6.0 

6.0 
4.6 
4.2 

8.7 

6.8 
6.8 
6.4 
6.4 

6.7 

8.4 

0.0 
6.7 
6.7 

8.1 

2.0 
2.6 
3.2 
8.2 

8.1 

8.0 

3.2 
2.6 
2.6 

6.6 

8.0 
3.8 
8.2 
8.2 

3.6 

6.4 

6.8 
4.2 
4.1 

0.6 

0.4 
0.2 
1.6 
1.6 

1.4 

1.0 

0.4 
0.6 
0.8 

0.2 

0.1 
0.0 
0.4 
0.4 

0.2 

0.6 

0.2 
0.2 
0.2 

0.3 

0.8 
0.2 
1.2 
1.2 

1.2 

0.6 

0.2 
0.8 
0.1 

Average 

t 

8.1 

3.2 

4.0 

7.8 

8.0 

4.8 

0.8 

0.2 

0.6 

SoUda, 

[Parts  per  100,000.] 


Ettlttbnt  from  Lawrsncb  Citt 
Fxi;rxR  (Old  Filter). 

ErrLuxMT  from  Lawrence  Citt 
Filter  (New  Fixjter). 

JJATB. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

1010. 

December,   .... 

^ 

M 

^ 

„ 

„ 

» 

1011. 
January, 

— 

— 

— 

— 

- 

- 

February,    . 

- 

- 

- 

- 

- 

- 

March, 
April,  . 

V       6.8 

3.2 

3.6 

6.7 

8.2 

2.5 

1 

May,    . 
June,    . 

6.4 

J 

■   2.6 

3.8 

6.8 

2.7 

8.6 

July,    .        .        . 
Axigust,        f 

\      8.6 

3.0 

V .  V 

8.6 

8.1 

6.4 

September,  . 

0.8 

2.8 

V.  o 

8.6 

2.7 

6.8 

October, 

7.2 

2.7 

4.0 

7.2 

2.4 

4.8 

November,  . 

6.7 

2.3 

4.4 

5.7 

1.0 

3.8 

Average, 

7.4 

2.8 

6.0 

2.8 

4.1 
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(Solids. 

[Puts  pat  100,000.] 


« 

Watbb  raoif  the 

OtrrLXT  OF  THB  DlSTBIB- 
TJTINO  RbBSRTOZR. 

Watbb  rsoM  a 

Tap  at  Lawbsmcb 

CiTT  Hall. 

Water  from  a  Tap  at 

THB  LaWRBNCB 

Expbrimbnt  Station. 

LfAXM* 

Total. 

Loeeon 

Fixed. 

Total. 

Loflson 
mtion. 

Fixed. 

« 

Total. 

Loflson 
nition. 

Fixed. 

ISlt. 
DeoBmber, 

„ 

„ 

^ 

^ 

^ 

^ 

^ 

^ 

^^ 

ISU 

- 

— 

.- 

• 

— 

• 

. 

. 

. 

February, 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Mazeh« 
April, 

6.9 

2.8 

4.1 

7.4 

2.6 

4.8 

7.2 

2.2 

6.0 

May,  .        , 
Juno.  . 

[  8.0 
J 

a.o 

4.0 

6.3 

2.4 

8.9 

6.8 

2.0 

4.8 

July.  .        . 
Auguat, 

8.5 

2.8 

6.7 

8.6 

8.8 

6.2 

9.6 

8.1 

6.6 

September, 

7.6 

2.1 

6.4 

9.1 

2.7 

6.4 

8.0 

2.7 

6.8 

Oetober,     . 

7.1 

2.8 

4.6 

7.7 

2.8 

4.9 

6.9 

2.6 

4.4 

NoTember, 

«.e 

2.2 

4.4 

6.8 

2.2 

8.6 

6.9 

2.3 

4.6 

AvBFBce 

. 

7.1 

2.5 

4.6 

7.4 

2.7 

4.7 

7.6 

2.6 

6.1 

Average  Bacterial  Analyses, 

Merrimack  River,  —  Intake  of  t?ie  Lawrence  City  FiUera, 


Datb. 


Bactbrxa  pbr  Cubic  Cbmtimbtbb. 


20»C. 


40*  C. 


Total. 


Red. 


1910. 
December,     .... 

1911. 
January 

February,      .... 

Mareb,  .... 

April, 

May, 

June, 

July 

August,  .... 

September,    .... 

Oetober,         .... 

November 


23,000 

19.000 

14.200 

16.300 

6.600 

7.000 

9.800 

1.300 

2.600 

17,700 

7,300 

5.900 


10,900 


101 

300 

200 

163 

85 

170 

283 

57 

89 

394 

116 

130 


176 


72 

200 

100 

99 

70 

150 

234 

31 

62 

334 

95 

96 


135 
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Average  Bacterial  Analytee. 
Effluent  from  fhe  Lcaerenee  City  FUter  (Old  FUter). 


Bactbbia  pkr  Cubic 
Cbntimbtkr. 

Pbb  Gbnt.  of  Bactbrza 

RBMOVBO. 

Pbb  Cbnt.  of 

1 
Sabcplbs 

Dats. 

20«C. 

40* 

C. 

20*'C. 

40- 

C. 

CONTAINXNQ  B.  V^Oia. 

Total. 

Red. 

Total. 

Red. 

1  CO. 

10  c.  c. 

100  c.e. 

1910. 

Deeember,    . 

70 

8 

1 

99.7 

97.0 

98.6 

0.0 

0.0 

100.0 

19U. 

January, 

60 

18 

8 

99.7 

94.0 

96.0 

0.0 

44.4 

55.5 

February, 

60 

19 

11 

99.6 

90.5 

93.1 

0.0 

62.5 

50.0 

Maroh. 

40 

28 

11 

99.8 

81.7 

88.9 

10.0 

50.0 

90.0 

April.     . 

22 

7 

2 

99.7 

91.8 

'97.1 

0.0 

0.0 

42.8 

May.      . 

13 

6 

3 

99.8 

96.5 

98.0 

0.0 

12.5 

44.5 

June,     . 

11 

2 

1 

99.9 

99.8 

99.6 

12.5 

14.3 

75.0 

July,     .       . 

36 

12 

6 

97.2 

79.0 

80.7 

0.0 

83.8 

60.0 

Axigust, 

14 

6 

1 

99.4 

94.4 

98.5 

14.3 

71.5 

100.0 

September,    . 

102 

6 

2 

99.4 

96.7 

99.4 

16.7 

75.0 

100.0 

October, 

17 

4 

1 

99.8 

96.6 

99.0 

0.0 

50.0 

75.0 

November, 

113 

11 

6 

98.1 

91.5 

93.8 

12.5 

83.5 

62.5 

Average, 

46 

10 

4 

99.6 

94.3 

97.0 

6.6 

41.4 

71.3 

EffitierU  from  the  Lawrence  City  FiUer  {New  FUter), 

1910. 

December,    . 

62 

3 

2 

99.7 

97.0 

97.2 

22.2 

44.4 

66.7 

1911. 

January, 

75 

5 

3 

99.6 

98.3 

98.5 

33.3 

89.0 

55.5 

February, 

160 

17 

7 

98.9 

91.5 

96.6 

0.0 

28.6 

85.7 

Maroh, 

•               • 

76 

53 

14 

99.5 

65.4 

85.9 

22.2 

66.7 

100.0 

April,    . 

34 

37 

22 

99.5 

56.5 

68.6 

12.5 

87.5 

75.0 

May,     .        . 

45 

13 

7 

99.4 

92.3 

95.3 

12.5 

28.6 

87.5 

June.     . 

42 

11 

5 

99.6 

96.1 

97.9 

42.8 

83.5 

100.0 

July.     .       . 

350 

28 

8 

73.1 

50.9 

74.3 

33.3 

75.0 

89.0 

a 

Aucust, 

17 

5 

2 

99.3 

94.4 

97.0 

50.0 

83.6 

100.0 

September,   . 

32 

17 

12 

99.8 

95.7 

96.4 

60.0 

100.0 

100.0 

October. 

26 

6 

2 

99.6 

94.8 

97.9 

12.5 

62.5 

76.0 

November,    . 

83 

14 

9 

98.6 

89.2 

90.6 

28.6 

40.6 

85.7 

Average, 

83 

17 

8 

99.2 

90.3 

94.1 

27.5 

61.6 

85.0 
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Average  Bacterial  Analytet, 
Mixed  Effluent*  tu  Pumped  to  DUIribuiing  Reservoir. 


Bactzria  psr  Cubic  CaNTtMBTSR. 

PxR  Cbnt. 

OP  Saicplbs  comtainino 

DATS. 

WC. 

40*  C. 

B.  Cou. 

Total. 

Red. 

1  CO. 

10  0.  c. 

100  c.  c. 

IMO. 

December, 

90 

5 

1 

11.1 

44.4 

77.8 

IMl. 

JanuBiy,     . 

53 

14 

0 

11.1 

33.3 

■ 
100.0 

Febnuiy, 

110 

23 

18 

12.5 

37.5 

75.0 

Mureh, 

00 

8 

3 

0.0 

60.0 

80.0 

April, 

• 

41 

9 

3 

0.0 

42.8 

71.5 

May. 

• 

10 

8 

3 

0.0 

12.5 

55.6 

JUM, 

• 

25 

3 

1 

12.5 

85.7 

87.5 

July. 

■ 

70 

20 

10 

20.0 

11.1 

80.0 

Aucnet. 

• 

17 

12 

7 

0.0 

28.6 

85.8 

September, 

40 

5 

4 

33.8 

100.0 

100.0 

Oetober. 

■ 

11 

0 

2 

0.0 

50.0 

100.0 

November, 

45 

11 

3 

0.0 

33.8 

87.5 

Ayereci 

Df 

49 

10 

5 

8.4 

44.0 

83.4 

Water  from  the  OutUt  of  the  DUtributino  Reaervoir, 

IflO. 

Deeember, 

46 

4 

2 

11.1 

44.4 

89.0 

Ifll. 

52 

6 

3 

0.0 

44.4 

77.8 

February. 

71 

5 

2 

0.0 

37.5 

87.5 

Mareh. 

58 

78 

62 

10.0 

.   50.0 

60.0 

April. 

• 

51 

10 

4 

0.0 

25.0 

75.0 

May, 

38 

8 

4 

11.1 

37.5 

33.3 

Jnoe, 

24 

3 

1 

12.5 

28.6 

75.0 

July, 

43 

8 

2 

22.2 

37.5 

77.8 

Aucutt, 

• 

31 

1 

0 

0.0 

16.7 

06.7 

September, 

15 

2 

1 

16.7 

75.0 

83.5 

October, 

0 

4 

2 

0.0 

62.5 

62.5 

Norember, 

22 

8 

5 

0.0 

66.7 

87.5 

Aven«< 

9, 

38 

11 

7 

7.0 

43.8 

73.0 
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Average  Bacterial  AnoHyaee, 
Water  from  a  Tap  at  Laterence  Cilu  Ball. 


Bacteria  i 

PER  Cubic  Cbotimbtbr. 

Pbb  Cent. 

OF  Samples 
B.  Cou. 

DOMTAnilMa 

Datb. 

20«C. 

40*  C. 

Total. 

Red. 

1  0.  c. 

lOc.c. 

100  0.  c. 

1910. 
December, 

60 

2 

0.0 

44.4 

89.0 

mi. 

January,    . 

85 

3 

0.0 

44.4 

87.5 

February, 

63 

28 

22 

0.0 

62.6 

100.0 

March, 

51 

0.0 

60.0 

80.0 

April, 

47 

11 

0.0 

37.5 

87.5 

May,  . 

M 

0.0 

12.5 

22.5 

June. 

39 

14.3 

16.7 

71.5 

July.  . 

46 

0.0 

37.6 

44.5 

August, 

61 

0.0 

42.8 

42.8 

September, 

69 

16.7 

50.0 

100.0 

October, 

•               1 

42 

0.0 

0.0 

75.0 

November, 

29 

2 

0.0 

33.3 

75.0 

Averag 

e,      . 

66 

8 

4 

2.6 

36.8 

68.7 

Water  from  a 

Tap  at  the  Lawrence  Experiment  Station, 

• 

1910. 

December. 

45 

4 

2 

0.0 

34.6 

88.5 

1911. 
January,    . 

40 

12 

8 

3.8' 

26.9 

88.5 

Februaiy, 

51 

11 

7 

8.7 

34.8 

60.8 

March. 

48 

11 

5 

0.0 

29.6 

89.0 

April. 

51 

10 

3 

0.0 

25.0 

62.5 

• 

May.  . 

29 

5 

0.0 

0.0 

30.7 

June, 

28 

2 

4.0 

40.0 

68.0 

July.. 

27 

4 

8.3 

26.0 

62.5 

August, 

28 

3 

3.7 

40.7 

77.8 

September, 

15 

3 

16.0 

52.6 

80.0 

October, 

■ 

11 

3 

0.0 

20.0 

72.0 

November, 

27 

5 

0.0 

42.8 

84.0 

Averag 

e. 

33 

6 

3 

3.7 

31.1 

72.0 
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Slow  Sand  Filtebs,  Nos.  8A  and  343. 

Filter  No.  8A9  ^00  of  an  acre  in  area  and  first  put  into  operation 
on  Sept.  26,  1893,  contained  about  29  inches  in  depth  of  sand  of  an 
effective  size  of  0.28  millimeter  at  the  beginning  of  the  year.  The  aver- 
age rate  of  operation  during  1911  was  2,854,000  gallons  per  acre  daily. 
During  the  year  this  filter  was  scraped  to  relieve  clogging  thirteen  times, 
the  total  amount  of  sand  removed  by  scraping  being  about  3  inches. 
This  is  equivalent  to  the  removal  of  about  0.23  of  an  inch  of  sand  at 
each  scraping,  or  slightly  less  than  30  cubic  yards  per  acre  per  scraping. 
The  average  volume  of  water  filtered  between  scrapings  was  about 
63,000,000  gallons  per  acre,  the  average  time  between  scrapings  being 
about  twenty-three  days.  The  longest  run  of  the  filter  was  from  July  10 
to  August  22,  when  the  filter  was  operated  at  the  prescribed  rate  for 
thirty-eight  days  without  scraping,  about  110,000,000  gallons  of  water 
per  acre  being  filtered  in  this  period.  The  shortest  run  of  the  filter  was 
in  February,  when  only  about  27,000,000  gallons  per  acre  could  be  fil- 
tered, and  the  filter  could  be  operated  only  about  ten  days  before  scrap- 
ing was  necessary. 

Filter  No.  343,  Hoooo  of  an  acre  in  area,  was  first  put  into  opera- 
tion on  March  27,  1908,  and  contained  about  33  inches  in  depth  ef  sand 
of  an  effective  size  of  0.35  millimeter  at  the  beginning  of  the  year.  The 
average  rate  of  operation  during  1911  was  5,064,000  gallons  per  acre 
daily.  The  surface  of  this  filter  was  washed  twenty-six  times  during 
the  year,  or  about  once  in  two  weeks,  the  average  amount  of  water  fil- 
tered between  washings  being  about  69,000,000  gallons  per  acre. 

As  stated  previously,  owing  to  the  extremely  small  rainfall  the  river 
water  was  much  more  di£Scult  to  purify  than  usual,  and  this,  undoubt- 
edly affected  the  work  of  these  and  other  water  filters  at  the  station. 
Pijter  No.  8A,  constructed  of  the  grade  of  sand  usually  recommended 
for  municipal  filters,  and  operated  at  a  rate  similar  to  that  at  which 
such  filters  are  usually  operated,  has  yielded  an  effluent  of  excellent 
quality,  bacterially  speaking,  throughout  the  year.  Filter  No.  343, 
on  the  other  hand,  which  has  been  in  operation  for  a  much  shorter 
period,  and  is  constructed  of  a  much  coarser  grade  of  sand  and  operated 
at  a  much  higher  rate  than  is  usually  the  practice  when  dealing  with 
a  water  of  the  character  of  the  Merrimack  Biver,  has  yielded  an  effluent 
of  less  satisfactory  quality  than  that  from  Filter  No.  8,  although  one 
which  would  compare  favorably  with  filtered  waters  which  are  used  for 
municipal  supplies  in  many  places. 

The  average  number  of  bacteria  in  the  effluent  from  Filter  No.  8A 
was  53  per  cubic  centimetei',  and  in  the  effluent  from  Filter  No.  343, 


322 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


160  per  cubic  centimeter.  The  total  numbers  of  bacteria  exceeded  100 
per  cubic  centimeter  about  15  per  cent,  of  the  time  in  the  effluent  from 
Filter  No.  8^  and  about  18  per  cent,  of  the  time  in  the  effluent  from 
Filter  No.  343.  Samples  containing  1,000  or  more  bacteria  per  cubic 
centimeter  were  also  obtained  from  the  latter  filter  about  3  per  cent,  of 
the  time,  but  no  such  high  results  were  obtained  from  Filter  No.  8  at 
any  time  during  the  year.  The  average  bacterial  efficiencies  of  these  two 
filters  were  99.1  per  cent,  for  Filter  No.  8A,  and  97.2  per  cent,  for 
Filter  No.  343 ;  and  B.  coli  were  found  in  one  cubic  centimeter  in  about 
one-fourth  of  the  samples  of  the  effluent  from  Filter  No.  8A,  and  in 
about  32  per  cent,  of  the  samples  collected  from  Filter  No.  343. 

The  average  analyses  of  the  Merrimack  Eiver  water  applied  and  of 
the  effluents  from  these  two  filters  are  shown  in  the  following  tables :  — 

» 

Average  Chemical  Analyses. 

Canal  Water  (Merrimack  River  Water), 
[Pftrts  per  100,000.] 


1 


Quantity 
applied, 

GalloDs* 
per  Acre 
Daily. 


53 


AmtABr 

▲MCB. 


•■3 


0.8 


.3 

3 


.20 


Ammonia. 


.0265 


ALBUMINOID. 


& 


.0234 


■a 


.0190 


0.49 


NrraooBif 


* 

i 

i 

..4 

z 


.017 


i 

z 


.0007 


•8 

a 

8 

I 


0.64 


m 


SI 


51. 6       1.4 


Effluent  from  Filter  No.  8 A. 


2,854.000 


52 


0.0 


.21 


.0106 


.0127 


0.51 


.021 


.0002 


0.60 


17.8 


1.4 


Effluent  from  Filter  No,  S4S, 


5,064,000 


53 


0.0 


.26 


.0137 


.0135 


0.48 


.020 


.0001 


0.52 


23.8 


1.4 


Average  Bacterial  Analyses, 

Canal  Water  {Merrimack  River  Water). 


Bactbbia  psb  Cubic  Cxntimbtbb. 

PxR  Cbnt.  of  Bactbbia  bbmovsd. 

Pbr  Cent,  or 
Samplbs 

40'»C. 

20«C. 

40»C. 

oontainino 
B.  Cou. 

20*  C. 

Total. 

Red. 

Total. 

Red. 

Ice. 

5.700 

160 

100 

- 

- 

100.0 
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Average  Baeterial  Anaiyaea — Concluded. 

Effluent  /twn  Filter  No.  8A. 


BAcrrsRiA  psb  Cubic  CmnnamM. 

Pbb  Cbmt.  ov  Bactbbxa  smoyaD. 

Pbb  Cent,  of 
Samflbs 

CONTAININa 

B.  Cou. 

40*  C. 

20*  C. 

40*  C. 

20*  C. 

Total. 

'Red. 

Total. 

Red. 

Ic.  c. 

53 

10 

4 

09.1 

93.3 

96.0 

25.9 

100 


Effluent  from  Fiiier  No,  S43, 


10 


97.2 


93.8 


96.0 


82.8 


Studies  op  the  Eelativb  Eppicibncy  op  Sand  Filters  operated  at 

DipPEREKT  Rates.  * 

Filters  Nob.  417,  U18,  J^IQ  and  W>. 

During  the  years  1908,  1909  and  1910  four  filters,  each  containing 
the  same  depth  and  character  of  sand,  were  operated  at  widely  different 
rates  to  study  comparatively  the  effect  of  the  rate  of  operation  upon  the 
hygienic  efficiency  and  operating  economy  of  such  filters.  These  filters, 
however,  had  each  been  operated  previously  at  a  different  rate  and  for 
a  different  period,  and  as  pointed  out  in  the  report  of  last  year,  the  com- 
parison of  the  influence  of  different  rates  was  hardly  a  fair  one,  since 
the  results  were  undoubtedly  influenced  to  a  greater  or  less  extent  by 
the  different  age  and  particularly  by  the  amount  and  character  of  the 
clogging  material  which  the  different  fllters  had  stored  previous  to  the 
b^inning  of  the  experiment.  On  Dec.  28,  1910,  therefore,  four  new 
filters  were  put  into  operation  to  begin  this  study  anew.  Each  of  these 
filters  was  constructed  of  4^^  feet  in  depth  of  sand  of  an  effective  size 
of  0.25  millimeter.  Filter  No.  417  has  been  operated  at  a  theoretical 
rate  of  2,500,000  gallons  per  acre  daily.  Filter  No.  418  at  a  rate  of 
5,000,000  gallons.  Filter  No.  419  at  a  rate  of  10,000,000  gallons  and 
Filter  No.  420  at  a  rate  of  20,000,000  gallons  per  acre  daily. 

The  average  numbers  of  bacteria  in  the  effluents  from  these  filters 
have  been  840  per  cubic  centimeter  for  Filter  No.  417,  855  for  Filter 
No.  418,  790  for  Filter  No.  419  and  1,070  for  Filter  No.  420,  these 
figures  corresponding  to  bacterial  removals  of  85.3,  85.0,  86.2  and  81.2 
per  cent.,  respectively.  B.  coli  were  found  in  the  effluent  from  Filter 
No.  417  in  29  per  cent,  of  the  samples;  in  the  effluent  from  Filter  No. 
418  in  about  27  per  cent,  of  the  samples;  in  the  effluent  from  Filter  No. 
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419  in  about  24  per  cent,  of  the  samples ;  and  in  the  e£9uent  from  Filter 
No.  420  in  about  67  per  cent,  of  the  samples. 

These  results  are  far  from  satisfactory^  and  the  influence  of  the  dif- 
ferent rates  of  operation  is  not  apparent.  The  filters  were  started, 
however,  at  a  time  when  the  river  water  was  more  diflBcult  to  purify 
than  in  former  years,  and  all  of  the  filters  were  very  slow  in  coming 
to  maturity.  During  the  latter  pai-t  of  April  and  the  first  part  of  May 
they  had  apparently  matured,  and  the  numbers  of  bacteria  in  the  efflu- 
ents from  all  the  filters  were  low.  With  the  beginning  of  warm  weather, 
however,  the  bacterial  counts  became  very  erratic  and  fluctuated  within 
wide  limits.  The  plates  showed  that  the  bacteria  causing  the  high  counts 
were  of  one  or  two  kinds,  proving  that  the  trouble  was  due  to  growths 
of  bacteria  within  the  filters.  During  these  summer  months,  also,  the 
amount  of  dissolved  oxygen  in  the  canal  water  was  low,  and  tiiis  oxygen 
was  practically  all  used  up  in  the  passage  of  the  water  through  the  fil- 
ters. Conditions  favorable  to  the  growth  of  bacteria  within  water  filters 
have  not  occurred  to  any  extent  at  the  station  for  many  years  past. 
During  the  years  1896,  1896  and  1897,  however,  conditions  were  favor- 
able and  much  trouble  of  this  nature  was  experienced,  and  the  causes 
and  effects  of  such  growths  of  alien  bacteria  were  discussed  in  the  re- 
ports for  these  years.  For  these  reasons  the  results  in  the  accompanying 
tables  probably  do  not  show  the  true  effect  of  different  rates  of  opera- 
tion, although  they  do  show  what  kind  of  results  may  be  obtained  with 
new  filters  when  operated  at  these  rates  under  the  conditions  which  pre- 
vailed during  the  past  year. 

Effect  of  Rates  upon  Operating  Results. 

In  addition  to  the  comparative  determination  of  the  relative  hygienic 
efficiency,  one  of  the  objects  of  this  investigation  has  been  to  obtain  com- 
parative data  as  to  the  amount  of  mechanical  treatment  required  to 
maintain  these  various  rates  of  filtration.  It  has  been  the  practice  in 
the  operation  of  these  filters,  as  with  many  other  experimental  filters 
at  the  station  during  recent  years,  whenever  the  loss  of  head  has  become 
so  great  that  the  theoretical  rate  could  not  be  maintained,  to  remove 
clogging  materials  by  washing  the  surface  of  the  sand  in  place  as  de- 
scribed on  page  249  of  the  report  for  1906 ;  that  is,  to  clean  the  surface  by 
what  is  now  generally  known  as  the  **  Brooklyn  method."  By  surface 
washing  in  this  manner  the  effective  depth  of  sand  in  the  various  filters 
has  been  kept  much  more  uniform  than  would  have  been  the  case  had 
the  clogged  sand  been  removed  from  the  filter  by  scraping,  which  is  the 
more  usual  practice.  As  has  been  found  in  many  places  where  this  method 
of  cleaning  has  been  used  on  large  filters,  satisfactory  reduction  in  the 
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loss  of  head  cannot  always  be  obtained  by  the  practice  of  surface  washing, 
and  at  times  it  has  been  necessary  to  resort  to  other  remedies  in  order  to 
maintain  the  filters  in  operation  at  or  near  the  prescribed  rates.  The 
varions  remedies  tried  at  different  times  in  addition  to  surface  washing 
comprised  scraping,  digging  over  the  surface  sand  to  a  depth  of  about  6 
inches,  and  washing  the  upper  layers  of  sand  to  a  depth  of  about  12 
inches  by  means  of  a  rake  having  hollow  teeth  through  which  jets  of 
water  were  forced  under  pressure  into  the  sard.  The  comparative  oper- 
ating records  of  these  different  filters,  although  extending  over  a  period 
of  eleven  months  only,  have  yielded  some  very  interesting  and  practical 
data  as  to  the  relative  efficiency  of  these  various  methods  of  surface  treat- 
ment. 

Filter  No.  417,  operating  at  a  rate  of  2,500,000  gallons  per  acre  daily, 
required  no  surface  treatment  of  any  kind  during  the  first  six  months 
of  its  history,  in  which  period  447,000,000  gallons  of  water  per  acre 
were  filtered.  On  June  30  the  surface  of  this  filter  was  scraped,  instead 
of  being  surface  washed,  through  a  misunderstanding  of  orders  by  a 
filter  attendant.  "So  further  surface  treatment  was  necessary  up  to 
November  30,  but  on  December  16  it  was  again  necessary  to  relieve 
clogging  and  the  surface  was  washed.  During  this  period  of  eleven 
months  and  twenty  days,  therefore,  in  which  about  852,000,000  gallons 
of  water  per  acre  were  filtered,  only  two  surface  treatments  were  re- 
quired. 

Filter  No.  418,  operating  at  a  rate  of  5,000,000  gallons  per  acre  daily 
was  washed  six  times  up  to  the  end  of  the  year.  The  first  surface  treat- 
ment required  by  this  filter  was  on  April  19,  three  months  and  twenty- 
two  days  after  starting.  The  total  quantity  of  water  filtered  up  to  the 
first  washing  was  582,000,000  gallons,  and  the  average  quantity  filtered 
between  each  of  the  subsequent  washings  was  about  192,000,000  gallons 
per  acre. 

Filter  No.  419,  operating  at  a  theoretical  rate  of  10,000,000  gallons 
per  acre  daily,  was  washed  fifty-six  times,  was  dug  over  to  a  depth  of 
6  inches  once  and  was  washed  with  the  water  rake  to  a  depth  of  about 
12  inches  twice.  The  surface  of  this  filter  required  cleaning  for  the 
first  time  on  January  21,  or  twenty-three  days  after  being  started,  dur- 
ing which  period  240,000,000  gallons  of  water  per  acre  were  filtered. 
Omitting  the  periods  subsequent  to  other  methods  of  surface  treatment, 
the  average  volume  of  water  filtered  between  washings  was  about 
50,000,000  gallons  per  acre.  After  digging  over  to  a  depth  of  6  inches 
the  filter  passed  about  129,000,000  gallons  per  acre  before  surface  treat- 
ment was  again  necessary.  On  the  two  occasions  when  the  water  rake 
treatment  was  used,  the  volume  of  water  passed  before  surface  treatment 
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was  again  necessary^  in  one  case  was  about  two  and  one-half  times  the 
amount  passed  during  the  period  just  before  water  raking^  and  in  the 
other  case  the  volume  of  water  filtered  during  the  succeeding  period  was 
much  less  than  the  amount  passed  during  the  period  just  before  treat- 
ment. 

The  theoretical  rate  of  20,000,000  gallons  per  acre  daily  at  which  it 
has  been  attempted  to  operate  Filter  No.  420  appears  to  approach  the 
maximum  limit  at  which  a  filter  of  this  depth  and  material  can  be  op- 
erated, and  in  spite  of  frequent  surface  treatment  throughout  the  year  the 
average  rate  of  operation  was  only  about  17,000,000  gallons  per  acre  daily. 
The  surface  of  this  filter  was  washed  one  hundred  and  twelve  times, 
scraped  twice,  dug  over  to  a  depth  of  6  inches  twelve  times,  and  washed 
to  a  depth  of  12  inches  with  the  water  rake  fourteen  times,  during  the 
period  of  eleven  months  the  filter  was  in  operation.  The  first  surface 
treatment  of  this  filter  was  given  on  January  13,  fifteen  days  after  the 
filter  was  started,  during  which  period  about  300,000,000  gallons  of 
water  per  acre  were  filtered.  Omitting  the  periods  following  other 
methods  of  surface  treatment,  the  average  volume  of  water  filtered  be- 
tween surface  washings  was  about  46,000,000  gallons  per  acre  daily. 
In  the  periods  iiomediately  following  scraping,  between  65,000,000  and 
70,000,000  gallons  of  water  per  acre  were  filtered  before  surface  treat- 
ment was  again  necessary.  During  the  periods  immediately  following 
digging  over  the  surface  to  a  depth  of  6  inches,  the  average  volume  of 
water  filtered  before  surface  treatment  was  again  required  was  about 
88,000,000  gallons  per  acre.  As  in  Filter  No.  419,  the  agitation  of  the 
upper  12  inches  of  sand  by  means  of  the  water  rake  failed  as  a  rule 
to  produce  results  commensurate  with  the  labor  involved.  Twice  out 
of  the  fourteen  times  that  this  treatment  was  tried  there  was  no  reduc- 
tion in  the  loss  of  head,  and  other  treatment  was  required  before  the 
filter  could  be  operated  at  the  prescribed  rate.  On  four  other  occasions 
the  volume  of  water  filtered  during  the  period  immediately  following 
water-raking  was  from  11  to  58  per  cent,  less  than  the  volume  passed 
in  the  period  preceding  such  treatment.  In  the  eight  other  instances 
when  this  process  was  used  the  volume  of  water  filtered  in  the  period 
following  the  water-raking  was  from  12  to  140  per  cent,  more  than 
was  filtered  in  the  period  immediately  preceding  water-raking.  Omit- 
ting the  two  instances  when  the  process  afforded  no  relief  whatever,  the 
volumes  after  treatment  showed  an  average  increase  of  about  20  per 
cent,  over  those  of  the  periods  preceding  the  treatments. 

The  increased  frictional  resistance  due  to  air  entrained  in  sand  filters 
has  been  discussed  frequently  in  the  reports.  Trouble  of  this  character 
is  always  more  serious  in  the  winter  when  the  water  is  practically  satu- 
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rated  and  at  times  supersaturated  with  air^  and  always  more  noticeable 
in  the  operation  of  sand  filters  in  which  the  rates  are  high  and  the  loss 
of  head  correspondingly  large  (much  negative  head)  than  in  the  case  of 
filters  operated  at  lower  rates.  This  has  been  true  in  the  operation 
of  this  series  of  filters.  Considerable  trouble  was  experienced  during 
February  and  March  on  account  of  entrained  air  in  Filter  No.  420, 
and  part  of  the  surface  treatment  applied  during  these  months  was  for 
the  purpose  of  liberating  this  air.  Some  trouble  of  this  nature  was  also 
experienced  in  the  operation  of  Filter  No.  419  during  these  months,  but 
to  a  markedly  less  extent  than  in  the  case  of  the  filter  operated  at  the 
higher  rate,  and  very  little  trouble  of  this  kind  was  found  in  the  filters 
operated  at  the  lower  rates. 


Average  Chemical  Analyses. 

Effluent  from  Filier  No.  417, 
[Parta  per  100,000.] 


Quantity 
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Gallou 

per  Acre 
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65 


AUCB. 


^ 
^ 
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.16 
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I 
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0.47 
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I 

'B 


.017 


.0008 


i 

d 


0.42 


20.1 
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Effluent  from  FUter  No,  418, 

5,142,000 

64 

0.0 

.10 

.0160 

.0188 

0.46 

.028 

.0005 

0.48 

27.7 

1.4 

Effluent  from  FUter  No.  4^9, 

0,467,000 

M 

0.0 

.21 

.0122 

.0137 

0.47 

.024 

.0006 

0.40 

27.1 

1.3 

Effluent  from  Filter  No.  4tO. 

17.019,000 

63 

0.1 

.28 

.0156 

.0151 

0.47 

.021 

.0006 

0.54 

26.6 

1.8 
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Effluent  from  Filter  No.  417. 


Bactbbxa  pbb  Citbzc 

CBMTZMaTBR. 

Pbr  Cbnt.  or  Bactbbia 

BBMOTBD. 

Pbb  Cbnt.  op 
Sampubb 

IfU. 

20*  C. 

40*  C. 

20*0. 

40*  C. 
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B.  Cou. 
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Red. 

1  e.  e. 
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1300 

18 

13 
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92.8 
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17 

82.8 

00.8    . 

98.1 

26.0 

March, 
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16 

07.8 

86.4 

91.2 

0.0 

April,  . 

80 

22 

08.0 

76.6 

01.8 

0.0 

May,    .        . 

28 

M.6 

88.8 

96.6 

0.0 

June,    . 

1.000 

76.0 

07.0 

97.0 

66.7 

July.    . 

660 

42.0 

84.8 

86.6 

66.6 

August, 

440 

45.7 

79.6 

80.6 

65.6 

September, 

1,160 

84.6 

04.8 

96.7 

75.0 

Ootober, 

1.800 

61.7 

90.0 

08.6 

0.0 

November,  . 

650 

•0.7 

97.6 

98.8 

12.6 

Averace, 

840 

13 

86.3 

91.3 

94.0 

29.1 

Effluent  from  Filter  No.  418, 


January, 

2.700 

20 

8 

70.0 

91.7 

96.6 

44.0 

February,    . 

900 

14 

6 

84.6 

92.0 

96.4 

21.7 

March, 

206 

17 

7 

96.8 

84.6 

87.8 

3.7 

April.  . 

43 

28 

6 

98.7 

74.4 

89.8 

0.0 

May.    .       . 

29 

17 

6 

99.8 

88.7 

96.6 

0.0 

June.    . 
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11 

6 

98.7 

97.0 

97.6 

66.7 

July,    . 
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11 

6 

49.6 

84.3 

86.6 

83.3 

August, 

370 

11 

8 

64.8 

84.0 

82.6 

44.5 

September.  . 

376 

7 

4 

96.0 

96.4 

97.1 

25.0 

Ootober, 

3,300 

80 

26 

29.8 

66.7 

60.6 

11.1 

November.  . 

600 

10 

6 

91.4 

05.2 

96.9 

50.0 

Average, 

866 

16 

8 

85.0 

89.3 

92.0 

27.3 
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EffluaU  from  Filter  No.  U9. 
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27 
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46 

18 
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8 
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.1 
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4 
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Oetober, 
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8 
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01.0 
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10 
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25 
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Efflvent  from  Filter  No.  420. 
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27 

18 
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91.1 
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20 

9 
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88.8 
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Mareh. 
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31 

13 
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29 

6 
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43.5 
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71 
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8 
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11 
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39 

32 

-1 
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1.970 

10 

7 
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94.8 
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1 
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05.6 
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14 

10 
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93.3 
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1,070 

20 

11 

81.2 

86.7 

89.0 

57.2 
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Double  Filtration. 

Filters  Nos.  SSI  and  286. 

Filter  Ko.  331^  %oooo  of  an  acre  in  area  is  constnicted  of  18  inches 
in  depth  of  sand  of  an  effective  size  of  0.45  millimeter^  and  was  first 
put  into  operation  on  July  7,  1907.  This  filter  has  been  operated  as 
a  pre-filter,  the  canal  water  applied  being  first  passed  through  a  settling 
basin  having  a  storage  capacity  of  about  ten  hours.  The  effluent  from 
pre-filter  No.  331  is  pumped  into  a  storage  tank  from  which  it  is  ap- 
plied to  secondary  Filter  No.  286.  Filter  No.  286,  ^20000  of  ^^  acre 
in  area,  and  containing  4  feet  in  depth  of  sand  of  an  effective  size  of 
0.21  millimeter,  was  first  put  into  operation  on  Jan.  20,  1906.  Pre- 
filter  No.  331  has  been  operated  at  a  rate  of  50,000,000  gallons  per  acre 
daily  and  secondary  Filter  No.  286  has  been  operated  at  a  rate  of 
5,000,000  gallons  per  acre  daily,  throughout  the  year,  the  net  rate  of  the 
double  filtration  system  as  a  whole  being  about  4,600,000  gallons  per 
acre  daily. 

The  entire  body  of  sand  in  Filter  No.  331  was  washed  by  reversed 
flow,  in  the  same  way  that  mechanical  filters  are  washed,  eighty-seven 
times  during  the  year,  or  on  an  average  of  about  once  in  four  days. 
The  average  quantity  of  water  filtered  between  washings  was  about 
174,000,000  gallons  per  acre.  During  the  winter  the  filter  required 
washing  much  less  frequently  than  in  the  summer.  During  January 
and  February  it  was  necessary  to  wash  the  filter  only  three  times,  or  at 
average  intervals  of  about  twenty  days,  while  in  July  and  August  it 
was  necessary  to  wash  the  filter  thirty-three  times,  or  about  every  other 
day.  The  relative  volumes  of  water  filtered  between  washings  in  winter 
and  summer  were  480,000,000  gallons  and  84,000,000  gallons  per  acre, 
respectively.  During  September  and  October  the  volume  of  water 
passed  between  washings  gradually  increased,  and  by  the  end  of  Novem- 
ber the  voliimes  were  practically  the  same  as  during  the  winter  months. 
The  surface  of  secondary  Filter  No.  286  was  scraped  fifteen  times  dur- 
ing the  year,  or  on  an  average  once  in  eighteen  days,  the  average  quan- 
tity of  water  filtered  per  scraping  being  about  86,000,000  gallons  per 
acre.  The  longest  run  of  this  filter  without  surface  treatment  was  from 
April  3  to  June  17,  a  period  of  fifty-seven  days,  during  which  about 
286,000,000  gallons  of  water  per  acre  were  filtered.  During  the  summer 
months  the  average  time  between  scrapings  was  about  thirty-three  days, 
while  during  the  winter  months  the  average  time  between  scrapings  was 
only  about  ten  days,  and  the  records  show  four  scraping  intervals  of 
less  than  seven  days  during  the  colder  months. 


No.  34.]  PURIFICATION  OF  WATER.  331 

The  increased  difl5culiy  in  keeping  the  pre-filter  in  operation  during 
the  summer  months  is  very  unusual  and  cannot  be  satisfactorily  ex- 
plained at  this  time.  All  of  the  experimental  filters  have  required  some- 
what more  frequent  surface  treatment  than  in  previous  years,  but  this 
increased  treatment  has  generally  been  found  necessary  during  the 
colder  months  of  the  year.  This  was  the  case  with  the  secondary  filter 
as  noted  above,  and  with  the  other  filters  described  elsewhere,  and  is 
caused  by  a  combination  of  three  well-known  factors:  (1)  the  increased 
viscosity  of  the  water  at  low  temperatures;  (2)  the  presence  of  en- 
trained air  in  the  sand  owing  to  the  saturation  or  oversaturation  of  the 
water  with  oxygen  in  the  winter;  and  (3)  the  somewhat  larger  amounts 
of  suspended  matters  in  the  river  water  during  the  winter  and  early 
spring.  In  the  case  of  the  pre-filter,  however,  the  most  serious  difficulty 
was  encountered  at  a  time  when  the  water  was  warm,  when  the  amount 
of  dissolved  oxygen  was  exceptionally  low,  and  when  the  water  was  un- 
usually free  from  suspended  matters.  It  was  suspected  that  the  trouble 
might  be  due  to  growths  of  microscopical  organisms  within  the  filter  or 
in  the  preliminary  settling  basin.  Careful  examinations  proved,  how- 
ever, that  while  there  was  a  growth  of  bacteria  in  the  settling  basin 
there  was  nothing  of  this  nature  present  which  could  account  for  the 
unusual  clogging  of  the  filter. 

During  the  months  of  February,  April,  June,  July  and  August  the 
numbers  of  bacteria  increased  during  the  passage  of  the  canal  water 
through  the  settling  tank  before  its  application  to  the  pre-filter.  This 
increase,  which  was  especially  large  in  the  month  of  June,  greatly  over- 
balanced the  decrease  in  numbers  which  occurred  during  the  remaining 
months  of  the  year,  with  the  result  that  the  yearly  averages  show  an 
increase  of  about  30  per  cent,  in  the  numbers  of  bacteria  in  the  water 
after  passing  through  the  settling  tank.  During  passage  through  the 
pre-filter  there  was  an  average  decrease  in  the  bacterial  content  of  the 
water  of  about  37  per  cent.  In  the  tank  where  the  effluent  from  the 
pre-filter  was  stored  before  being  applied  to  secondary  Filter  No.  286, 
there  was  again  an  increase  in  the  numbers  of  bacteria  amounting  to 
about  36  per  cent.,  the  result  being  that  the  water  as  applied  to  the 
secondary  filter  contained  on  an  average  more  bacteria  than  the  canal 
water  before  treatment.  The  average  removal  of  bacteria  by  the  second- 
ary filter  was  about  92  per  cent.,  while,  owing  to  the  increases  above 
noted,  the  bacterial  efficiency  of  the  entire  system  of  double  filtration 
was  only  90  per  cent.  This  system  of  double  filtration  shows  more 
clearly,  perhaps,  than  other  types  of  filters  the  exceptional  character  of 
the  river  water  during  the  past  year.  As  has  already  been  stated,  owing 
to  the  extremely  low  stage  of  the  river,  the  river  water  has  received 
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much  longer  storage  in  the  mill  ponds  above  Lawrence  than  usual,  and 
a  much  greater  opportunity  for  sedimentation  has  been  afforded  than 
has  generally  been  the  case  in  previous  years.  The  result  has  been 
that  all  or  practically  all  settleable  materials  had  been  eliminated  when 
the  water  reached  the  settling  basin.  It  was  not  to  be  expected,  there- 
fore, that  much  additional  clarification  would  be  accomplished  in  the 
settling  basin.  On  the  contrary,  in  this  settling  basin,  especially  during 
the  unusually  hot  months  of  July  and  August,  favorable  conditions  were 
provided  for  a  growth  of  saprophytic  bacteria  in  the  water.  Further- 
more, the  water  being  practically  devoid  of  suspended  matters,  and 
containing  extremely  large  numbers  of  bacteria,  was  not  purified  to 
such  an  extent  as  would  have  been  the  case  under  normal  conditions. 
The  secondary  increase  in  bacteria  in  the  effluents  from  the  pre-filter 
during  storage — an  increase  which  has  been  noted  in  previous  years 
and  which  may  be  stated  to  be  a  normal  occurrence  —  was  exceptionally 
large  this  year  during  the  months  of  July  and  August.  The  previous 
history  of  the  water  and  the  extreme  temperature  of  the  two  months 
noted,  offer  a  rational  explanation  of  the  apparently  abnormal  results 
obtained  during  the  year  1911.  As  has  been  stated  elsewhere,  while 
the  results  obtained  with  this  system  of  double  filtration  during  the 
year  are  disappointing  when  viewed  in  connection  with  those  obtained 
in  other  years,  they  are  nevertheless  extremely  valuable  in  demonstrat- 
ing what  such  a  system  of  filtration  can  or  cannot  accomplish  under 
especially  difficult  conditions. 

The  average  results  of  the  operation  of  this  double  filtration  system  are 
shown  in  the  following  tables :  — 

Average  Chemical  Analyses, 
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Effluent  from  Secondary  FHier  No.  t86. 
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Average  Bacterial  Analyses. 

SetUing  Tcmk  EfflueiU  applied  to  FHUr  No.  SSI. 
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Effluent  from  Secondary  Filter  No.  286. 
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1  Increaae. 


Mechanical  Filtration. 

Filter  No.  S36. 

Filter  No.  336,  Hoooo  of  an  acre  in  area,  and  containing  24  inches 
in  depth  of  sand  of  an  effective  size  of  0.35  millimeter,  was  first  put 
into  operation  on  Dec.  11,  1907.  This  filter  has  been  operated  as  a  me- 
chanical filter  at  a  rate  of  100,000,000  gallons  per  acre  daily  with  canal 
water  which  has  been  treated  with  sulphate  of  alumina  and  soda  ash 
and  passed  through  a  settling  tank  with  a  storage  capacity  of  three  and 
one-fourth  hours. 

By  the  operation  of  this  filter  in  1908  it  was  shown  that  an  effluent 
of  reasonably  satisfactory  bacterial  quality  might  be  obtained  by  the 
use  of  about  2.0  grains  sulphate  of  alumina  and  1.5  grains  soda  ash  per 
gallon,  and  during  1909  and  1910  it  was  shown  that  by  the  addition  of 
small  amounts  of  a  disinfectant,  such  as  hypochlorite  of  lime,  an  efflu- 
ent of  excellent  bacterial  quality  and  of  satisfactory  physical  appearance 
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could  be  produced  by  the  use  of  about  1.0  grain  of  sulphate  of  alumina 
and  0.75  of  a  grain  of  soda  ash  per  gallon.  During  1911  this  filter  has 
again  been  operated  as  nearly  as  possible  in  the  same  manner  as  during 
the  year  1908,  no  disinfectant  being  used  to  increase  the  bacterial  eflS- 
ciency.  Operated  in  this  maimer  it  has  been  necessary  to  use  over  2.0 
grains  sxilphate  of  alumina  and  about  1.25  grains  soda  ash,  and  even 
with  these  amounts  of  coagulants  tmassisted  by  disinfection,  the  numbers 
of  bacteria  in  the  efiSuent  from  the  filter  have  not  been  entirely  satis- 
factory. The  average  numbers  of  bacteria  in  the  canal  water  before 
treatment  were  5,700  per  cubic  centimeter.  After  coagulation  and  sedi- 
mentation the  numbers  of  bacteria  in  the  water  as  applied  to  the  filter 
were  3,200  per  cubic  centimeter,  and  after  passing  through  the  filter 
the  numbers  were  reduced  to  an  average  of  540  per  cubic  centimeter. 
In  other  words,  about  44  per  cent,  of  the  bacteria  in  the  canal  water 
were  removed  in  the  coagulation  basin,  and  about  83  per  cent,  of  the 
bacteria  remaining  after  coagulation  were  removed  by  the  filter.  The 
bacterial  efSciency  of  the  entire  system,  however,  was  only  about  90  per 
cent.  Bacterially,  therefore,  the  eflBuent  from  this  filter  was  not  nearly 
so  satisfactory  as  in  the  years  when  coagulation  with  smaller  amounts  of 
chemicals  was  practiced  and  a  disinfectant  was  used  to  assist  in  the 
elimination  of  bacteria.  Chemically  speaking,  the  effluent  from  this 
filter  was  somewhat  better  than  during  the  two  previous  years,  owing  to 
the  greater  clarification  and  color  removal  accomplished  by  the  increased 
amounts  of  coagulants. 

As  is  usual  with  filters  of  this  type  the  entire  body  of  sand  was  washed 
by  reversed  flow  whenever  the  filter  became  so  clogged  that  the  prescribed 
rate  of  filtration  could  not  be  maintained.  The  average  time  which  the 
filter  could  be  operated  without  washing  during  the  year  was  about  six 
hours  and  thirty-six  minutes,  the  average  quantity  of  water  filtered  be- 
tween washings  being  27,600,000  gallons  per  acre.  The  quantity  of 
water  filtered  between  washings  was  much  smaller  than  during  the  two 
preceding  years  owing  to  the  more  voluminous  precipitate  caused  by 
the  larger  amounts  of  coagulant  used  to  obtain  a  satisfactory  effluent. 

The  average  results  of  the  operation  of  this  filter  during  the  year  are 
shown  in  the  following  tables :  — 
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Average  Chemical  Analyaee. 
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Clarification  by  Upward  Filtration  through  a  Boughing  Filter 

OF  Coarse  Material. 

Filter  No.  889. 

Filter  No.  389,  Hoooo  of  an  acre  in  area,  was  first  put  into  operation 
on  April  14,  1910.  This  filter  is  constructed  of  6  inches  in  depth  of 
wood  charcoal  supported  upon  a  %-inch  mesh  galvanized  wire  screen 
placed  12  inches  above  the  bottom  of  the  tank.  Overlying  the  charcoal 
and  separated  from  it  by  a  %-inch  mesh  copper  screen,  is  24  inches  in 
depth  of  broken  stone  pebbles  of  an  effective  size  of  4.4  millimeters.  The 
canal  water  enters  at  the  bottom,  passes  upward  through  the  filter  ma- 
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terial  and  overflows  through  an  orifice  placed  3  inches  above  the  surface 
of  the  stone,  the  available  loss  of  head  with  the  filter  in  operation  being 
about  10  inches.  This  filter  was  continued  in  operation  during  the  first 
four  months  of  the  year  at  a  rate  of  about  10,000,000  gallons  per  acre 
daily.  On  April  6  the  operation  of  the  filter  was  temporarily  suspended, 
and  it  was  not  again  put  into  operation  until  after  the  end  of  the  year. 
During  the  four  months  of  the  year  in  which  it  was  operated  the  filter 
was  washed  by  reversing  the  flow  for  a  short  period  twenty-four  times, 
the  average  volume  of  water  filtered  between  washings  being  about 
44,000,000  gallons  per  acre  daily.  As  stated  in  the  report  for  last  year 
this  filter  cannot  be  considered  as  other  than  a  roughing  filter  to  pre- 
pare the  water  for  ultimate  treatment  by  some  other  process.  From 
this  viewpoint  the  work  of  the  filter  was  extremely  satisfactory.  During 
February  and  March,  before  the  operation  of  the  filter  was  suspended^ 
the  numbers  of  bacteria  in  the  effluent  had  decreased  to  220  and  160 
per  cubic  centimeter,  respectively,  corresponding  to  bacterial  efficiencies 
of  over  96  per  cent.,  —  efficiencies  which  compared  well  with  those  ob- 
tained at  times  with  filters  constructed  of  much  finer  materials  when 
operated  at  similar  rates. 

The  average  results  of  the  operation  of  this  filter  during  these  four 
months  are  shown  in  the  following  table :  — 
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Average  Bacterial  Analyses, 

Effluent  from  Filter  No.  389. 
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Note.  —  Average  of  four  months  only.    Filter  stopped  April  0, 1011. 
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Purification  of  Water  by  a  Sprinkling  Filter  of  Sand. 

Filter  No.  S90. 

Filter  No.  390,  Hoooo  of  an  acre  in  area  and  constructed  of  54  inches 
in  depth  of  sand  of  an  effective  size  of  0.42  millimeter,  was  first  put 
into  operation  on  April  21,  1910.    The  canal  water  has  been  applied  to 
the  surface  of  this  filter  by  means  of  a  tipping  basin  discharging  into 
a  perforated  pan  placed  12  inches  above  the  surface,  the  outlet  of  the 
filter  being  kept  wide  open  at  all  times,  and  the  rate  of  operation  con- 
trolled at  the  influent  pipe.    The  practice  has  been  to  rake  the  surface 
of  the  filter  to  a  depth  of  1  inch  whenever  pooling  of  the  water  on  the 
surface  occurred,  and  to  scrape  or  dig  over  the  surface  when  no  further 
relief  could  be  obtained  by  raking.    During  the  period  from  December  1 
to  February  3,  canal  water  was  thus  applied  to  the  filter  at  a  theoretical 
rate  of  5,000,000  gallons  per  acre  daily.    During  this  period  the  filter  was 
operated  sixty-three  days,  and  in  spite  of  the  fact  that  the  surface  was 
raked  fifty-seven  times,  and  1  inch  in  depth  of  the  surface  sand  was 
removed  on  January  18,  water  stood  on  the  surface  practically  all  the 
time.     On  February  3  the  rate  was  reduced  to  2,500,000  gallons,  at 
which  rate  the  filter  was  operated  throughout  the  remainder  of  the  year. 
With  the  decreased  rate  it  was  somewhat  easier  to  keep  the  filter  in  opera- 
tion.   Nevertheless,  during  this  period  in  which  the  filter  was  in  actual 
operation,  two  hundred  and  eighty-four  working  days,  it  was  neces- 
sary to  rake  the  surface  one  hundred  and  two  times,  or  on  an  average 
at  intervals  of  leas  than  once  in  three  days,  and  in  addition  to  raking, 
the  surface  was  scraped  twice,  was  dug  over  to  a  depth  of  6  inches  twice, 
the  entire  body  of  sand  in  the  filter  was  washed  by  reversed  flow  once, 
and  on  two  occasions  the  filter  was  allowed  to  drain  and  rest  for  a  period 
of  one  week.    The  mechanical  di£Qculties  in  keeping  a  filter  of  this  type 
in  operation  would  apparently  increase  the  cost  of  filtration  to  an 
unreasonable  figure.     The  actual  volume  of  water  passed  by  the  filter 
between  Takings  was  only  about  4,500,000  gallons  per  acre  during  the 
period  when   operated  at  the  higher  rate,  and  only  about   5,000,000 
gallons  per  acre  when  operated  at  the  lower  rate. 

The  TCfliults  obtained  with  this  filter,  with  a  water  which  was  more 
diflScult  to  purify  than  usual,  were  excellent;  better,  in  fact,  than  those 
obtained  with  any  of  the  other  filters  operated  at  the  station  during  the 
year.  At  no  time  during  the  year  did  the  numbers  of  bacteria  .in  the 
eflBuent  exceed  100  per  cubic  centimeter,  while  the  average  number  was 
only  37  per  cubic  centimeter,  and  B.  coli  were  found  in  only  about  12 
per  cent,  of  the  samples.     These  are  much  better  results  than  were 
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obtained  with  either  Filter  "So.  8A  or  the  old  city  filter,  both  slow  sand 
filters  operated  at  low  rates.  The  superior  results  obtained  with  this 
filter  can  only  be  attributed  to  the  increased  amount  of  oxygen  in  the 
water  owing  to  the  method  by  which  this  water  was  applied  to  the 
filter,  and  to  the  increased  nitrification  within  the  filter  consequent  upon 
the  presence  of  an  unlimited  supply  of  oxygen  for  the  completion  of 
the  purification  processes. 

The  average  results  obtained  during  the  year  are  shown  in  the  fol- 
lowing tables :  — 
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Average  Bacterial  Analyses. 

Effluent  from  Filter  No.  S90. 
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Experiments  upon  the  Disinfection  of  Sewage  and 
THE  Effluents  from  Sewage  Filters. 


By  H.  W.  Clark  and  Stephen  DeM.  Gage. 


a  large  number  of  experiments  have  been  made  at  the  experiment  sta- 
tion during  the  past  ten  years  to  determine  the  effectiveness  of  various 
disinfectants  in  destroying  the  bacteria  in  water,  sewage  and  the  effluents 
from  sewage  filters.  In  these  investigations  the  studies  of  both  water 
and  sewage  disinfection  have  been  carried  out  simultaneously,  the  differ- 
ence between  water  and  sewage,  as  far  as  disinfection  is  concerned, 
being  one-  of  degree  of  pollution  only.  The  more  important  data  upon 
the  disinfection  of  water  have  already  been  published,  the  results  of 
experiments  upon  the  value  of  copper  and  its  salts  in  water  purification 
being  given  on  pages  288  to  338,  inclusive,  of  the  report  for  1905,  and 
studies  of  the  use  of  hypochlorite  of  lime  as  an  adjunct  to  water  puri- 
fication being  given  on  pages  317  to  332,  inclusive,  and  pages  278  to 
283,  inclusive,  of  the  reports  for  1909  and  1910,  respectively.  In  the 
following  pages  are  given  certain  of  the  more  important  data  obtained 
in  these  investigations  upon  the  disinfection  of  sewage  and  the  effluents 
from  sewage  filters. 

By  far  the  most  satisfactory  results  have  been  obtained  by  the  use 
of  the  hypochlorites,  of  which  the  compound  variously  known  as  hypo- 
chlorite of  lime,  chloride  of  lime  or  bleaching  powder  is  the  most. com- 
mon and  most  readily  and  cheaply  obtained.  The  efficiency  of  this  group 
of  disinfectants  is  due  to  the  fact  that  they  are  easily  dissociated  in  solu- 
tion with  the  liberation  of  nascent  oxygen,  and  while  by  long-established 
custom  it  has  been  the  practice  to  express  the  strength  of  solutions  of 
these  disinfectants  in  terms  of  the  amount  of  available  chlorine,  it  is  the 
oxygen  which  is  the  active  agent  in  the  disinfection.  Similar  in  action 
to  the  hypochlorites  are  other  oxidizing  agents  such  as  permanganates, 
peroxides,  ozone,  etc.  All  the  disinfectants  of  the  oxidizing  tyipe  act 
not  only  upon  the  bacteria,  but  also  upon  any  readily  oxidizable  organic 
matter  which  may  be  present,  and  for  this  reason  the  condition  of  the 
sewage  or  effluent  as  regards  avidity  for  oxygen  is  an  important  factor 
in  determining  the  amount  of  disinfectant  required  for  disinfection. 
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Unlike  the  metallic  salts  and  certain  organic  substances  which  act  as 
sterilizing  agents  through  their  poisonous  properties,  the  hypochlorites 
and  other  disinfectants  of  the  oxidizing  type  entirely  lose  their  identity 
during  the  disinfection  process,  and  the  further  disposal  of  the  disin- 
fected sewage  is  affected  only  by  the  fact  that  the  bacteria  necessary  for 
self -purification  have  been  to  a  greater  or  less  extent  removed. 

The  data  here  given  are  from  two  sources.  A  large  number  of  experi- 
ments have  been  made  in  the  laboratory  in  which  gallon  samples  of  the 
sewage  or  effluent  xmder  investigation  were  treated  with  varying  amounts 
of  the  disinfectant,  and  were  examined  bacteriologically  after  standing 
for  periods  of  one,  two,  four,  six,  and  twenty-four  hours  or  longer.  In 
the  investigation  of  the  action  of  hypochlorites,  not  only  was  the  experi- 
mental treatment  of  each  sewage  or  effluent  repeated  at  least  once  after 
an  interval  of  some  days  or  weeks,  but  similar  experiments  were  made 
with  effluents  from  other  filters  of  the  same  type.  These  data  therefore 
show  not  only  the  approximate  amount  of  disinfectant  required  to  obtain 
a  given  result,  and  the  effect  of  the  time  during  which  the  disinfectant 
was  allowed  to  act  upon  that  result,  but  also  show  what  effect,  the  usual 
fluctuations  in  composition  of  sewages  and  sewage  effluents  may  have 
upon  the  disinfection  process.  Similar  but  much  less  extensive  studies 
have  also  bee^  made  of  a  number  of  other  disinfectants,  the  results  of 
which  are  summarized.  Supplementary  to  the  above  experiments  with 
the  hypochlorites  were  those  in  which  the  entire  volume  of  sewage  ap- 
plied to,  or  the  entire  effluent  from,  certain  of  the  experimental  filters 
at  the  station  was  treated  daily  with  hypochlorites.  The  effect  of  disin- 
fection of  the  sewage  prior  to  filtration  upon  the  purification  processes 
taking  place  within  a  filter  were  discussed  in  detail  on  pages  358  to  363 
of  the  report  for  the  year  1908,  and  need  not  be  taken  up  at  this  time. 

Standards  op  Disinfection.  —  Method  op  expressing  Results. 

There  are  two  ways  of  looking  at  the  results  of  the  disinfection  of 
sewage  and  the  effluents  from  sewage  filters.  In  Germany,  where  disinfec- 
tion of  hospital  sewage  is  compulsory,  and  where  municipal  sewage  is 
required  to  be  sterilized  during  cholera  epidemics,  absolute  sterilization 
is  aimed  at,  and  it  is  considered  necessary  to  add  the  disinfectant  in  such 
proportions  that  the  test  organisms,  usually  B.  coli,  shall  be  absent  from 
all  1  cubic  centimeter  samples  and  shall  be  only  occasionally  present  in 
samples  of  100  and  1,000  cubic  centimeters.  Practically  all  of  the 
numerous  German  experiments  on  sewage  disinfection  have  been  made 
with  this  in  view,  and  the  results  have  been  presented  with  reference  to 
the  bacterial  content  of  the  liquid  after  disinfection,  irrespective  of  the 
numbers  originally  present.    On  the  other  hand,  some  American  investi- 
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gators  have  laid  considerable  emphasis  upon  the  percentage  of  the  orig- 
inal numbers  of  bacteria  which  have  been  destroyed  by  disinfection,  but 
have  entirely  omitted  to  discuss,  or  have  given  scant  attention  to,  the 
significance  of  the  numbers  of  bacteria  which  remain  after  disinfection. 
Of  these  two  viewpoints  the  former,  in  which  the  final  bacterial  content 
is  made  the  criterion,  appears  to  be  the  most  logical,  although  the  stand- 
ards recommended  by  the  German  investigators  are  much  more  severe 
than  are  necessary  for  average  American  conditions.  If  the  object  in 
sterilization  is  to  prevent  the  carriage  of  some  specific  disease  at  times 
of  epidemics,  or  if  the  sterilized  sewage  or  efiluent  from  a  sewage  fil- 
ter is  to  be  turned  into  a  lake  or  river  which  is  to  be  used  without  fur- 
ther purification  as  a  source  of  water  supply,  then  absolute  sterilization 
is  undoubtedly  desirable.  If,  however,  the  body  of  water  which  is  to 
receive  the  final  efiluent  is  already  polluted,  and  the  object  in  steriliza- 
tion is  only  to  prevent  further  contamination,  then  the  standard  may  be 
lowered  to  meet  the  local  need.  In  either  case,  however,  the  numbers 
of  bacteria  in  the  liquid  after  sterilization  should  be  made  the  basis  of 
comparison.  In  presenting  the  results  of  these  experiments  both  methods 
of  expression  have  been  employed,  and  since  standards  may  vary  with 
local  conditions,  a  number  of  arbitrary  standards  have  been  assumed  for 
the  purpose  of  discussion. 

Three  separate  counts  of  bacteria  —  i.e.,  total  colonies  on  agar  plates 
incubated  four  days  at  room  temperature  and  total  and  red  colonies  on 
litmus  lactose  agar  plates  incubated  twenty-four  hours  at  body  tempera- 
ture —  have  been  made  on  all  samples.  It  has  been  found  that  waters 
in  Massachusetts  suitable  for  drinking  usually  contain  less  than  100 
bacteria  per  cubic  centimeter  determined  at  room  temperature,  and  that 
the  total  number  of  bacteria  developing  on  litmus  lactose  agar  at  body 
temperature  is  usually  less  than  10  per  cubic  centimeter  and  the  num- 
ber of  red  colonies  on  such  plates  is  usually  less  than  5  per  cubic  cen- 
timeter. This* we  have  called  the  "drinking  water ^'  or  "  100-10-5'^ 
standard-  For  purposes  of  comparison  two  other  standards  contaiuing, 
respectively,  10  and  100  times  as  many  bacteria  as  the  drinking  water 
standard,  and  designated  the  "  1,000-100-50  "  and  the  "  10,000-1,000- 
500 '*  standards,  have  been  assumed.  These  latter  correspond  approxi- 
mately to  the  upper  and  lower  limits  of  bacterial  coxmts  on  river  waters 
receiving  more  or  less  pollution. 

In  the  tables  of  results,  therefore,  will  be  found  stated  the  amoxmts  of 
disinfectant  by.  which  the  bacterial  content  of  each  sample  was  reduced 
to  each  of  these  three  arbitrary  standards,  together  with  the  initial  num- 
bers of  bacteria  in  those  samples  before  disinfection.  For  purposes  of 
comparison,  the  amounts  of  disinfectant  by  which  absolute  sterilization, 
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and  reductions  in  the  bacterial  contents  of  75  per  cent.,  90  per  cent,  and 
99  per  cent.,  respectively,  were  produced  are  also  given.  As  the  propor- 
tions of  disinfectant  in  successive  portions  of  the  same  sample  were 
always  increased  by  uniform  increments,  it  is  probable  that  in  many 
cases  the  amount  stated  as  producing  a  given  effect  may  be  somewhat 
greater  than  the  actual  amount  necessary  to  produce  that  effect.  The 
experimental  results  showed,  however,  that  the  next  smaller  amount 
tried  was  not  sufficient  to  produce  that  effect.  As  previously  stated,  all 
of  the  samples  in  the  bottle  experiments  were  analyzed  at  intervals  of 
one,  two,  four,  six  and  twenty-four  hours  after  the  disinfectant  was 
added.  The  tabulated  results,  however,  are  all  based  on  a  two  to  four 
hour  disinfection,  since  in  actual  practice  the  time  allowed  for  disin- 
fection would  not  probably  iexceed  four  hours.  The  effect  of  the  time 
during  which  the  disinfectant  is  permitted  to  act  upon  the  bacterial 
content  of  the  various  types  of  samples  will  be  discussed  separately. 

Experiments  with  Various  Amounts  of  Calcium  Hypochlorite. 

In  this  series  of  experiments  the  sewages  or  effluents  from  sewage  fil- 
ters were  divided  into  aliquot  parts  which  were  treated  with  hjrpochlorites 
in  gradually  increasing  amounts,  and  determinations  of  bacteria  were 
made  after  one,  two,  four,  six  and  twenty-four  hours.  The  effect  of 
allowing  the  disinfectant  to  act  for  varying  periods  of  time  will  be  dis- 
cussed later.  In  practice,  four  hours^  disinfection  would  probably  be 
the  limit,  as  the  improvement  obtained  by  a  longer  period  would  prob- 
ably not  warrant  the  extra  cost  of  the  larger  tanks  necessary  to  retain 
the  sewage.  For  this  reason  the  two  and  four  hour  results  have  been 
selected  for  comparison  and  discussion. 

Sewages. 

In  all,  eleven  experiments  were  made  with  different  kinds  of  sewages, 
including  the  untreated  and  the  settled  Andover  sewage  and  the  Law- 
rence sewage  before  and  after  treatment  by  settling,  by  straining  and  by 
septic  tanks.  The  initial  numbers  of  bacteria  in  these  sewages  ranged 
from  735,000  to  2,340,000  per  cubic  centimeter.  In  the  majority  of 
cases  treatment  with  0.38  part  available  chlorine  caused  a  bacterial  re- 
duction of  76  to  90  per  cent.  Treatment  with  0.75  part  was  required 
to  produce  a  reduction  of  75  per  cent,  in  the  total  bacteria  in  two  ex- 
periments, and  a  similar  reduction  in  the  body  temperature  types  in 
three  experiments,  and  the  same  amount  was  required  to  cause  a  90  per 
cent,  reduction  in  the  body  temperature  counts  in  four  experiments.  In 
,  only  one  experiment  was  a  completely  sterile  effluent  produced  by  the 
maximum  amount  of  chlorine  used,  3.75  parts  per  100,000.     In  gen- 
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eral,  a  reduction  of  total  bacteria  to  less  than  100  per  cubic  centimeter 
was  produced  by  available  chlorine  equal  to  1.88  parts  per  100,000  or 
less,  in  five  experiments  0.38  part  being  sufficient.  In  eight  of  the  ex- 
periments, however,  the  maximum  amount  of  disinfectant  used  was  not 
sufficient  to  reduce  the  body  temperature  counts  sufficiently  to  fall  within 
the  entire  100-10-5  standard.  In  two  experiments  2.63  parts  available 
chlorine  were  required  to  reduce  the  bacteria  within  the  limits  of  the 
1,000-100-50  standard,  or  to  the  limits  of  a  moderately  polluted  water, 
and  in  one  experiment  1.13  parts  available  chlorine  were  required  to  pro- 
duce an  effluent  of  the  10,000-1,000-600  quality. 

Contact  Filter  Effluents. 

The  effluents  from  five  different  contact  filters  were  studied,  two  ex- 
periments being  made  with  each.  The  initial  numbers  of  bacteria  in 
these  samples  ranged  from  257,000  to  1,200,000  per  cubic  centimeter. 
In  eight  experiments  0.38  part  available  chlorine  produced  a  reduction 
in  bacteria  of  75  to  90  per  cent.,  and  in  the  other  two  experiments  about 
0.75  part  chlorine  was  required  to  reduce  the  bacteria  to  the  same  extent. 
In  seven  of  the  experiments  a  reduction  of  99  per  cent,  was  accomplished 
by  the  use  of  0.38  part,  in  two  experiments  by  the  use  of  0.75  part,  while 
in  one  experiment  1.13  parts  were  required  to  produce  a  similar  reduction. 
Considering  these  results  from  the  vievrpoint  of  standards,  in  only  one 
experiment  was  a  sterile  effluent  produced  by  the  use  of  the  maximum 
amount  of  chlorine,  3.75  parts  per  100,000,  and  in  only  this  single 
experiment  were  the  bacteria  reduced  within  the  100-10-5  or  water 
standard.  In  five  experiments  the  bacteria  were  reduced  to  the  1,000- 
100-50  standard  by  the  use  of  0.38  part  available  chlorine,  while  in  one 
experiment  2.25  parts  were  required  to  reduce  the  bacteria  to  this 
standard,  and  in  another  experiment  1.13  parts  available  chlorine  were 
required  to  reduce  the  bacteria  within  the  very  polluted  or  10,000-1,000- 
500  standard. 

Trickling  Filter  Effluents. 

Ten  experiments  were  made  with  untreated  trickling  filter  effluents, 
and  two  experiments  with  trickling  filter  effluents  from  which  most  of 
the  suspended  matters  had  been  removed  by  settling.  The  initial  num- 
bers of  bacteria  in  these  samples  ranged  from  14,000  to  475,000  per 
cubic  centimeter.  These  effluents  differed  from  the  sewages  and  contact 
filter  effluents  in  being  generally  more  completely  oxidized  and  thus  ab- 
sorbing less  of  the  hypochlorite  before  the  disinfection  should  begin. 
In  all  of  these  experiments  a  reduction  of  90  per  cent,  of  the  bacteria 
was  produced  by  0.38  part  available  chlorine  or  less,  while  in  nine  of 
the  twelve  experiments  the  same  amount  of  disinfectant  caused  a  reduc- 
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tion  of  over  99  per  cent,  in  the  bacterial  content^  and  in  the  other  three 
experiments  a  like  reduction  was  produced  by  the  use  of  0.75  part  per 
100^000.  In  only  one  of  these  experiments,  however,  was  a  sterile  efiSuent 
produced,  and  in  five  out  of  the  twelve  experiments  the  numbers  of 
bacteria  were  not  reduced  within  the  100-10-5  standard  by  the  use  of 
the  maximum  amount  of  disinfectant,  3.75  parts  available  chlorine  per 
100,000.  In  seven  of  the  experiments  0.38  part  chlorine  was  effective 
in  reducing  the  bacteria  to  a  standard  1,000-100-50,  in  one  case,  how- 
ever, 1.88  parts  chlorine  being  necessary  to  bring  the  samples  down  to 
this  standard.  In  only  one  sample  was  0.38  part  chlorine  insufScient  to 
produce  a  bacterial  reduction  to  the  10,000-1,000-500  standard,  and  in 
this  case  the  next  largest  amount  of  disinfectant  tried,  0.75  part  chlorine 
per  100,000,  proved  effective. 

Sand  Filter  Effluents. 

Seven  experiments  were  made  with  efiSuents  from  sand  filters.  These 
efiSuents  were  all  clear  and  free  from  suspended  matters,  and  the  organic 
matters  had  been  practically  all  oxidized,  conditions  being  particularly 
favorable  for  disinfection  treatment.  The  initial  numbers  of  bacteria 
in  these  samples  ranged  from  36  per  cubic  centimeter  to  35,000  per 
cubic  centimeter.  In  two  of  the  experiments,  0.75  part  available 
chlorine  was  necessary  to  produce  a  bacterial  reduction  of  75  per  cent. ; 
in  one  experiment  1.13  parts  chlorine  were  required  to  produce  a  reduc- 
tion of  90  per  cent.,  and  in  another  experiment  3.75  parts  available 
chlorine  were  required  to  produce  a  bacterial  reduction  of  99  per  cent. 
In  two  of  the  seven  experiments  a  completely  sterile  eflBuent  was  pro- 
duced by  the  use  of  0.38  part  chlorine,  and  in  one  other  experiment  a 
sterile  result  was  obtained  by  the  use  of  0.75  part  chlorine,  while  in  one 
•  experiment  3.38  parts  were  required  to  produce  a  like  result,  and  in 
one  other  experiment  a  sterile  effluent  was  not  produced  by  the  maximum 
amount  of  disinfectant  used,  3.75  parts  available  chlorine  per  100,000. 
Two  of  the  samples  were  already  within  the  standard  of  100-10-5  before 
adding  disinfectant,  and  three  others  were  brought  within  this  standard 
by  the  use  of  0.38  part  chlorine,  the  smallest  amount  used.  Of  the 
other  two  samples,  one  required  0.75  part  and  one  required  1.88  parts 
available  chlorine  per  100,000  to  reduce  the  bacteria  within  the  limits 
of  this  standard.  All  of  these  samples,  which  were  not  already  within 
the  limits  of  the  1,000-100-50  standard  were  brought  within  that  stand- 
ard by  the  use  of  0.38  part  available  chlorine  per  100,000. 

In  all  of  these  experiments  it  was  to  be  noted  that  while  a  very  great 
reduction  in  the  room  temperature  counts  was  obtained  by  relatively 
small  amounts  of  disinfectant,  a  very  much  larger  amount  of  disin- 
fectant was  necessary  to  produce  a  corresponding  reduction  in  the  types 
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of  bacteria  growing  at  body  temperature.  This  will  be  noted  in  the 
tables  in  the  different  amounts  of  hypochlorites  required  to  reduce  the 
room  temperature  and  body  temperature  counts  to  definite  natural  water 
standards.    The  significance  of  this  will  be  discussed  later. 

The  initial  numbers  of  bacteria,  and  the  amounts  of  available  chlorine 
required  to  cause  bacterial  reductions  of  75,  90  and  99  per  cent.,  re- 
spectively, and  the  amounts  required  to  bring  the  bacterial  content  of 
the  various  samples  within  the  limits  of  the  different  arbitrary  standards, 
are  shown  in  the  accompanying  tables. 


InUial  Numbers  of  Bacteria  before  Dieififectian. 

Raw  and  Clarified  SewxQes. 


Samflb. 


Bactbria  pbb  Cubic  Cbmtimbtbb. 


WC. 


40*  C. 


Total. 


R«d. 


Recokr  lewBce,    . 
B«cukr  lewBce,     . 
Andovcr  regular  aefwace, 
AndoT«r  regular  Mwage, 
Battled  lewBce, 
Settled  lewBce, 
Settled  aewace,      . 
Andover  settled  eewaae, 
Andover  settled  eewage, 
Effluent,  Strainer  £,     . 
Effluent.  Strainer  E,     . 
Septie 
Septic 


1,100.000 
1,300.000 
736.000 
1.165,000 
-  806.000 
2,MO.000 

i.aoo.000 

1.800,000 
1.186,000 

910.000 
1,276,000 
3,000,000 

780,000 
1.115.000 


112.600 
186,000 
176.000 
280.000 
140.000 
207,600 
606.000 
460.000 
4S0SfW 
117,600 
212,000 
260,000 
177.600 
102.000 


96.000 
176,000 
110,000 
200,000 

06.000 
180.000 
482.000 
406,000 
387.000 

82.600 
197.000 
230,000 
160,000 
166.000 


CorUact  FxUer  Efluenta. 


FUter  No.  176, 
Filter  No.  176, 
Filter  No.  176, 
Filter  No.  170, 
Filter  No.  221, 
Filter  No.  231, 
rater  No.  261. 
FUter  No.  261, 
FlHer  No.  287, 
FUter  No.  237, 


1,200,000 

196.000 

97,600 

660,000 

77.600 

66.000 

293.000 

112.000 

77,600 

657.000 

117.000 

66.000 

1.090,000 

275.000 

120.000 

876.000 

200.000 

176.000 

886,000 

103,000 

102,000 

340,000 

72,600 

66.000 

890,000 

38.800 

24,600 

267,300 

00,300 

51,800 
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Initial  Numbers  of  Bacteria  before  Disinfection  —  Concluded. 

Trickling  Filter  EffluenU. 


Sample. 


Bacteria  per  Cubic  Crntimvtfr. 


20- C. 


40»C. 


Total. 


Red. 


Filter  No.  135 

Filter  No.  135,       .... 

Filter  No.  136 

FUter  No.  136 

Filter  No.  222 

Filter  No.  222,       .... 

Filter  No.  235 

Filter  No.  235,       .... 
Filter  No.  247.       .... 

FUter  No.  247 

Settled  effluents,  Noe.  135  and  136, 
Settled  effluents,  Noe.  135  and  136, 


62,400 

14,200 

200,000 

73,800 

54,000 

475,000 

267,500 

245,000 

475.000 

2S0,000 

191,000 

82.500 


11.200 

3,200 

65.500 

8,000 

5.000 

72.500 

49,000 

123.500 

60.000 

49.300 

2.800 

0,900 


9,900 

2.500 

54.500 

5,900 

4.000 

55,000 

43,800 

115.000 

55.000 

44.800 

1.150 

6.000 


Sand  Filter  Effiuenia, 


FUter  No.  4, 
FUter  No.  4, 
FUter  No.  6. 
FUter  No.  6. 
FUter  No.  250. 
FUter  No.  250. 
FUter  No.  315. 


36 

4 

2 

52 

1 

1 

2.200 

1.875 

1,550 

475 

78 

12 

35.000 

1.775 

900 

2.850 

32 

2 

60 

13 
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Amounts  of  Effective  Chlorine  required  to  reducesBacterial  Content  to  Prescribed 

Standards. 

Raw  and  Clarified  Sewages. 
ILeas  than  stated  amount  indioated  by  minua  Bign;  more  than  stated  amount  indicated  by  plus  sign.] 

[Parts  per  100,000.] 


Ster- 
ile. 

100-10-6 
Stand Asn. 

1.000-100-50 

STAin>ABD. 

10.000-1,000-600 
Stakdabd. 

Sampi^b. 

20*  C. 
100. 

40*  C. 

20*  C. 
1.000. 

40* 

C. 

20*  C. 
10,000. 

40*  C. 

Total 
10. 

Red 
6. 

Total 
100. 

Red 
60. 

ToUl 
1,000. 

Red 
600. 

Regular  sewage, 

+S.76 

1.18 

+8.76 

+3.75 

0.76 

1.18 

1.18 

0.75 

0.38 

0.38 

Regular  sewage. 

+8.76 

1.88 

+8.76 

+8.75 

1.13 

1.18 

1.13 

1.13 

0.76 

0.76 

Andover  regular  sewage,   . 

2.63 

0.88 

0.76 

0.38 

-0.88 

0.88 

-0.38 

-0.38 

-0.38 

-0.38 

AndoYer  regular  sewage,   . 

+8.75 

0.88 

0.76 

0.76 

-0.88 

0.38 

0.38 

-0.88 

-0.38 

-0.38 

Settled  sewage,  . 

+8.76 

0.76 

+8.76 

0.76 

0.76 

2.03 

0.76 

0.76 

0.75 

0.76 

Settled  sewage,  . 

+8.75 

1.88 

+8.75 

+3.76 

1.60 

1.88 

1.18 

1.60 

1.13 

1.18 

Settled  sewage,  . 

+8.76 

0.76 

+8.76 

+8.76 

0.75 

1.88 

2.68 

0.76 

0.76 

0.76 

Andover  sstUed  sewage.    . 

+8.76 

0.38 

1.60 

1.60 

-0.88 

0.38 

0.38 

-0.38 

-0.38 

-0.38 

Andover  settled  sewage,    . 

+8.76 

0.76 

1.88 

0.76 

0.76 

0.76 

0.76 

0.38 

0.38 

0.38 

EfBuent,  Strainer  E, 

+8.76 

0.76 

8.88 

8.38 

0.88 

0.75 

0.76 

-0.38 

0.88 

0.38 

Effluent.  Strainer  E, 

+8.76 

0.88 

3.76 

+3.76 

-0.88 

0.38 

0.76 

-0.38 

-0.38 

0.88 

Septio  sewage, 

+8.76 

1.18 

+8.76 

+8.76 

0.76 

1.13 

1.18 

0.76 

0.76 

0.75 

Septio  sewage. 

+8.76 

1.18 

+3.76 

+3.76 

0.76 

0.76 

0.76 

0.76 

0.76 

0.76 

Septie  sewage,    . 

+8.76 

0.88 

+3.76 

8.76 

-0.38 

0.76 

0.38 

-0.38 

0.38 

-0.38 

C<mtact  Filter  EffiuenU, 


FUter  No.  176.   . 

+8.76 

0.38 

+3.76 

1.88 

-0.38 

0.38 

0.88  1 

-0.88 

-0.38 

-0.38 

Filter  No.  175,   . 

+3.76 

0.38 

+8.75 

+8.76 

-0.38 

0.38 

0.38  1 

-0.38 

-0.38 

-0.88 

Filter  No.  170,   . 

+8.76 

1.88 

+8.76 

1.18 

1.13 

1.13 

1.13 

1 

0.76 

1.13 

1.18 

Filter  No.  176.   . 

+3.76 

1.60 

+8.76 

3.00 

1.13 

2.26 

0.76 

0.76 

0.76 

0.76 

Filter  No.  221,   . 

+3.76 

0.76 

+8.76 

+8.76 

0.75 

0.76 

0.75 

0.76 

0.76 

0.88 

FUter  No.  221.   . 

+8.76 

0.38 

+3.76 

1.18 

-0.38 

0.38 

0.88  ; 

-0.38 

-0.38 

-0.38 

FUter  No.  261,   . 

+8.76 

0.38 

+8.76 

2.63 

-0.38 

0.88 

0.88 

-0.88 

-0.88 

-0.38 

FUter  No.  261.   . 

+3.76 

0.38 

+3.76 

8.38 

-0.38 

0.76 

0.75 

-0.38 

0.38 

0.38 

FUter  No.  237,   . 

+8.76 

0.38 

+8.76 

+8.76 

-0.38 

0.38 

0.76  1 

1 

-0.88 

-0.88 

0.38 

FUter  No.  237,    . 

8.76 

0.38 

3.00 

1.13 

-0.38 

0.38 

0.38 

-0.38 

-0.88 

-0.38 
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Amounta  of  Effective  Chlorine  required  to  reduce  Bacterial  Content  to  Prescribed 

Standards  —  Concluded. 

TfiekUna  FUter  EffluenU. 
[Parts  p«r  100.000.] 


Stei^ 
Ue. 

100-1O-5 
Standabd. 

1.000-100^ 
Standabd. 

lOjOOO-1.000-600 
Standabd. 

Samplx. 

20*  C. 
100. 

40* 

C. 

20*  C. 
1,000. 

40*  C. 

20*  C. 
10.000. 

40"  C. 

Total 
10. 

Red 
5. 

Total 
100. 

Red 

50. 

Total 
1.000. 

Red 
500. 

FUterNo.  135.   . 

+3.75 

0.88 

+8.75 

2.68 

-0.88 

0.38 

-0.38 

-0.38 

-0.38 

-0.88 

FUterNo.  185.   . 

+3.75 

0.38 

0.75 

0.38 

-0.88 

0.88 

-0.38 

-0.38 

-0.88 

-0.38 

FUterNo.  180.   . 

+8.75 

0.38 

+8,75 

3.00 

-0.88 

0.88 

0.38 

-0.38 

-0.88  -0.38 

FUterNo.  136.   . 

+8.75 

0.38 

3.88 

2.25 

-0.88 

0.75 

0.88 

-0.88 

0.88 

-0.88 

niter  No.  222.   . 

3.75 

0.75 

1.18 

1.13 

0.88 

0.88 

0.38 

-0.88 

-0.38 

-0.88 

FUterNo.  222.    . 

+3.75 

3.88 

+8.75 

8.88 

0.75 

1.88 

0.75 

0.38 

0.75 

0.75 

FUterNo.  235,   . 

+3.75 

0.88 

+3.75 

-H).88 

0.38 

0.38 

-0.88 

-0.38 

-0.88 

-0.88 

I^terNo.285,   . 

+3.75 

-0.38 

0.88 

1.50 

-0.38 

-0.38 

0.38 

-0.38 

-0.88 

-0.88 

FUterNo.  247.   . 

+3.75 

0.88 

+8.75 

3.88 

0.75 

-0.38 

0.38 

0.88 

-0.88 

-0.88 

FUterNo.  247.    . 

+3.75 

0.75 

+3.75 

1.18 

0.38 

0.75 

0.88 

-0.38 

0.88 

-0.88 

Settled  effluents. 

+3.75 

0.38 

3.75 

8.38 

-0.88 

0.38 

0.88 

-0.88 

-0.38 

-0.88 

FUtera  Noe.  135  and  136.   . 

+3.75 

0.88 

0.38 

1.88 

-0.38 

-0.38 

0.38 

-0.88 

-0.88 

-0.38 

Sand  Filter  EMuenU, 


FUterNo.  4.       . 

0.38 

-1 

-1 

-1 

-I 

~i 

-1 

-I 

-1 

>i 

FUterNo.  4,       . 

0.38 

-1 

-1 

.1 

-1 

-1 

-1 

-I 

-1 

.1 

FUterNo.  6,       . 

1.13 

0.38 

0.75 

0.75 

-0.38 

0.38 

0.38 

-1 

-0.38 

-0.38 

FUter  No.  6,       .        .        . 

0.75 

-0.38 

0.38 

0.38 

.1 

-1 

-1 

-1 

.1 

-1 

FUterNo.  250.    . 

2.25 

0.38 

1.88 

1.88 

-0.38 

0.38 

0.38 

-1 

-0.38 

-0.38 

FUterNo.  250.    . 

8.38 

0.38 

0.38 

-1 

-0.38 

-1 

-1 

-» 

-I 

.1 

FUterNo.  815.    . 

+3.75 

_i 

0.38 

-0.38 

.1 

-1 

.1 

-I 

.1 

.1 

I  Initial  number  of  bacteria  leas  than  standard. 
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Amount  of  Effective  Ckbrins  required  to  produce  Stated  Reductions  in  Numbers 

of  Bacteria, 

Raw  and  Clarified  Sewages. 
(Lns  than  stated  amount  indicated  by  minue  sign;  more  than  stated  amouni  indioated  by  plus  sign.) 

[Parts  per  100,000.] 


« 

76  Pbb  Cbnt  Rb- 

DUCnON. 

90  Pbb  Gbnt 

DUCnON 

.  Rb- 

00  Pbb  Cbmt 

DUCnON 

.  Rb- 

Saxplb. 

M*C. 

40* 

•c. 

20- C. 

40- 

C. 

WC. 

40- 

C. 

Total. 

Red. 

Total. 

Red. 

Total. 

Red. 

Regular  sewage. 

-0.88 

-0.88 

-0.88 

-0.38 

-0.38 

-0.88 

0.76 

0.38 

0.38 

Regular  sewage, 

0.75 

0.75 

0.76 

0.75 

0.75 

0.76 

1.13 

0.75 

0.76 

Andover  regular  sewage,  . 

-0.88 

-0.88 

-0.88 

-0.38 

-0.38 

-0.88 

0.88 

-0.38 

0.38 

Andover  regular  sewage,  . 

-0.38 

-0.88 

—0.88 

-0.88 

-0.38 

-0.38 

0.38 

0.38 

0.38 

Settled  sewage. 

-0.88 

—0.88 

0.38 

0.38 

-0.38 

0.38 

0.76 

0.88 

0.75 

Settled  sewage, 

0.75 

0.76 

0.75 

0.76 

0.75 

0.76 

1.18 

1.18 

1.13 

Settled  sewage, 

-0.88 

—0.38 

-0.88 

0.38 

-0.88 

0.88 

0.75 

0.88 

0.75 

Andover  settled  sewage,    . 

—0.88 

—0,88 

-0.88 

-0.38 

-0.88 

-0.88 

0.38 

0.88 

0.38 

Andover  settled  sewage,    . 

—0.88 

-0.88 

-0.88 

-0.88 

-0.38 

-0.38 

0.38 

0.88 

0.88 

Effluent.  Strainer  E, 

-0.38 

-0.38 

-0.88 

-0.38 

—0.88 

-0.88 

0.88 

0.38 

0.38 

Effluent,  Strainer  E, 

-0.38 

-0.88 

—0.38 

-0.88 

-0.88 

-0.88 

-0.88 

0.38 

0.38 

Septic  sewage,  .       . 

-0.88 

0.75 

0.75 

0.38 

0.75 

0.75 

0.76 

0.76 

0.76 

Septic  sewage.  . 

0.38 

0.38 

0.38 

-0.75 

0.75 

0.75 

0.75 

0.76 

0.75 

Septic  eewags.  . 

-0.88 

-0.88 

-0.38 

-0.88 

-0.88 

-0.38 

-0.88 

0.38 

0.38 

CorUact  Filier  EffiuerUe. 


inter  No.  175, 

-0.38 

-0.38 

-0.38 

-0.88 

-0.38 

-0.38 

0.38 

0.88 

0.88 

FUter  No.  175. 

-0.38 

-0.88 

-M).88 

-0.88 

-0.88 

-0.38 

0.88 

0:38 

-0.38 

FQter  No.  176. 

0.76 

0.88 

0.75 

0.76 

0.76 

0.75 

1.18 

1.18 

0.76 

FUter  No.  170. 

0.75 

-0.88 

0.88 

0.75 

0.38 

0.88 

0.75 

0.76 

0.75 

FUter  No.  221. 

—0.88 

-0.38 

-0.88 

0.88 

-0.88 

-0.88 

0.75 

0.38 

0.38 

FUter  No.  221. 

—0.38 

—0.88 

-0.88 

-0.38 

-0.38 

-0.88 

0.38 

0.88 

-0.88 

FUter  No.  251. 

-0.88 

-0.38 

-0.88 

-0.38 

-0.-88 

-0.38 

0.88 

0.38 

-0.38 

FUter  No.  251. 

-0.88 

-0.88 

-0.38 

-0.88 

-0.88 

-0.38 

0.88 

0.88 

-0.88 

FUter  No.  237, 

—0.88 

-0.38 

-0  38 

-0.88 

-0.38 

-0.38 

0.88 

0.88 

-0.88 

FUter  No.  237. 

-0.88 

-0.38 

-0.88 

-0.38 

-0.88 

-0.88 

0.88 

0.38 

-0.88 
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Amount  of  Effective  Chlorine  required  to  produce  Stated  Reductions  in  Numbers 

of  Bacteria  —  Concluded. 

Trickling  Filler  EfluenU. 
[Parts  per  100,000.] 


75  Feb  Cbkt.  Rb- 
DCcnoN. 

90  Pbb  Cbnt.  Rb- 

DUCnON. 

90  Per  Cb2«t.  Rb- 

DUCnON. 

Saicplb. 

20- C. 

40*  C. 

20»C. 

40*  C. 

20*  C. 

40*  C. 

Total. 

Red. 

Total. 

Red. 

Total. 

Red. 

FUter  No.  136, 

-0.38 

-0.38 

-0.38 

-0.38 

-0.38 

-0.88 

0.88 

0.38 

0.38 

FUter  No.  135, 

-0.38 

-0.38 

-0.38 

-0.38 

-0.38 

—0.38 

0.76 

0.76 

—0.38 

Filter  No.  13d, 

-0.38 

-0.38 

-0.38 

—0.38 

-0.38 

-0.38 

0.38 

0.38 

-0.38 

Filter  No.  136. 

-0.38 

-0.38 

—0.38 

-0.38 

-0.38 

-0.38 

0.38 

0.76 

-0.38 

FUter  No.  222, 

-0.88 

-0.38 

—0.38 

-0.38 

—0.38 

-0.38 

0.88 

0.38 

0.88 

FUter  No.  222. 

-0.38 

-0.38 

-0.38 

-0.38 

0.38 

0.38 

0.38 

0.76 

0.76 

FUter  No.  236, 

-0.38 

-0.38 

-0.38 

-0.38 

-0.38 

-0.38 

0.38 

0.38 

0.38 

FUter  No.  236, 

-0.38 

-0.38 

-0.33 

—0.38 

-0.38 

-0.38 

0.38 

0.88 

—0.38 

FUter  No.  247, 

—0.38 

-0.38 

-0.38 

-0.38 

-0.38 

-0.38 

0.38 

0.38 

-0.88 

Filter  No.  247. 

-0.38 

-0.38 

—0.38 

-0.38 

-0.38 

-0.38 

0.38 

0.38 

-0.88 

Settled  effluents, 

-0.38 

-0.38 

-0.38 

-0.88 

—0.38 

-0.38 

0.88 

0.88 

-0.38 

Filters  Nos.  135  and  136.  . 

—0.38 

—0.38 

-0.38 

-0.38 

-0.38 

-0.38 

1 

0.38 

0.38 

-0.38 

Sand  Filter  Effluents, 

FUter  No.  4,     . 

-0.38 

-0.88 

-0.38 

-0.38 

—0.38 

1 
-0.38 

-0.38 

-0.38 

—0.38 

FUter  No.  4.     . 

—0.38 

-0.38 

-0.38 

-0.38 

-0.38 

—0.38  1 

-0.88 

-0.38 

-0.38 

FUter  No.  6,     .        .        ? 

—0.38 

-0.38 

-0.38 

-0.38 

-0.38 

-0.38 

0.38 

0.76 

0.38 

FUter  No.  6,     .        .        . 

-0.38 

—0.38 

—0.38 

-0.38 

-0.38 

-0.38 

0.38 

0.76 

-0.38 

FUter  No.  260. 

—0.38 

—0.38 

-0.38 

-0.38 

0.38 

0.38 

0.38 

0.76 

0.75 

FUter  No.  250, 

-0.38 

0.75 

—0.38 

-0.38 

0.76 

-0.38  1 

0.88 

0.75 

-0.38 

FUter  No.  315, 

-0.38 

0.76 

—0.38 

1.13 

0.76 

0.38 

1 

3.76 

1.13 

0.76 

Disinfection  of  Entire  Volumes  op  Sewage  applied  to  Filters 
nos.  10  and  248,  and  op  the  entire  effluents  from  trick- 
LING Filters  NTos.  135  and  136. 

During  the  summer  of  1908  studies  were  made  to  test  under  average 
working  conditions  the  practical  application  of  hypochlorite  disinfection 
upon  somewhat  larger  volumes  of  sewages,  etc.,  than  were  used  in  the 
laboratory  experiments.  In  these  experiments  the  entire  volumes  of 
sewage  applied  to  each  of  two  of  the  experimental  filters,  and  the  entire 
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combined  volumes  of  effluent  from  two  trickling  filters  were  treated 
with  disinfectant  each  day  during  a  period  of  some  months. 

From  August  3  to  November  2,  inclusive,  all  of  the  regular  sewage 
applied  to  Filter  No.  10  was  treated  with  calcium  hypochlorite.  This 
sewage,  250  gallons  per  day,  was  pumped  in  the  late  afternoon,  disin- 
fectant equivalent  to  2.5  parts  per  100,000  available  chlorine  was  added, 
and  the  contents  of  tank  thoroughly  mixed.  The  sewage  was  then  allowed 
to  stand  over  night,  twelve  to  fourteen  hours,  when  it  was  again  thoroughly 
mixed,  samples  were  collected  and  it  was  applied  to  the  filter.  The  re- 
moval of  the  various  types  of  bacteria  varied  from  less  than  20  per  cent, 
to  over  99  per  cent,  on  different  days,  the  average  removal  of  total  bac- 
teria being  about  90  per  cent,  and  the  average  removal  of  types  growing 
at  body  temperature  being  97  per  cent.  About  22  per  cent,  of  the 
samples  of  disinfected  sewage  collected  during  the  three  months  the  ex- 
periment was  continued  showed  bacterial  counts  within  the  drinking 
water,  or  100-10-5  standard,  and  about  44  per  cent,  of  such  samples 
were  within  the  limits  of  the  1,000-100-50  standard.  Over  one-half  of 
the  samples  of  disinfected  sewage,  however,  contained  numbers  of  bac- 
teria which  were  in  excess  of  the  10,000-1,000-500  standard. 

From  April  3  to  October  31  the  settled  sewage  applied  to  trickling 
Filter  No.  248  was  treated  with  calcium  hypochlorite.  The  entire  supply 
of  sewage  for  this  filter,  100  gallons  per  day,  was  pumped  each  morning 
into  a  feed  tank  from  which  it  was  slowly  applied  to  the  filter  during 
the  day.  Immediately  after  pumping  the  disinfectant  was  added  to  the 
sewage  and  the  entire  contents  of  the  feed  tank  were  thoroughly  mixed, 
after  which  the  flooding  of  the  filter  was  commenced.  By  this  pro- 
cedure some  portions  of  the  sewage  reached  the  filter  in  the  morning 
immediately  after  the  addition  of  the  disinfectant,  while  the  sewage 
applied  in  the  late  afternoon  had  received  a  number  of  hours'  storage 
since  disinfection.  Boutine  daily  samples  of  this  sewage  were  collected 
four  to  six  hours  after  disinfection,  and  in  addition  a  number  of  series 
of  samples  were  collected  at  hourly  intervals  while  the  experiment  was 
in  progress.  At  first,  disinfectant  equivalent  to  only  0.5  part  per  100,000 
available  chlorine  was  added.  This  amount  was  gradually  increased 
until,  from  June  1  to  July  11,  2.5  parts  available  chlorine  were  being 
added.  From  July  12  to  August  2  hypochlorite  equivalent  to  3.75  parts 
available  chlorine  was  added,  and  from  August  3  to  October  31,  inclu- 
sive, the  amount  of  disinfectant  added  was  equivalent  to  5.0  parts 
available  chlorine  per  100,000.  During  the  period  when  the  amount  of 
hypochlorite  added  was  less  than  the  equivalent  of  3.75  parts  per  100,000 
available  chlorine,  the  results  of  disinfection  were  far  from  satisfactory. 
The  average  removal  of  total  bacteria  was  about  12  per  cent,  during  the 
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period  when  disinfectant  equivalent  to  0.5  part  available  chlorine  was 
used,  and  about  80  per  cent,  or  less  when  the  available  chlorine  added 
was  equivalent  to  1.0  part,  1.5  part  and  2.5  parts,  respectively,  and  the 
average  removal  of  the  types  of  bacteria  developing  at  body  temperature 
during  these  periods  did  not  exceed  about  90  per  cent.  During  the  last 
two  periods,  when  disinfectant  equivalent  to  3.75  parts  and  5.0  parts 
available  chlorine,  respectively,  was  being  used,  the  removal  of  all  types 
of  bacteria  averaged  over  99  per  cent.,  and  the  disinfected  effluent  was 
of  reasonably  satisfactory  quality.  Of  the  samples  collected  during  the 
period  when  hypochlorites  equivalent  to  3.76  parts  per  100,000  available 
chlorine  were  added,  about  80  per  cent,  showed  room  temperature  counts 
less  than  100  bacteria  per  cubic  centimeter,  while  about  6  per  cent, 
showed  over  1,000  bacteria  per  cubic  centimeter.  Taking  the  body  tem- 
perature counts  into  consideration,  however,  the  results  were  far  less 
satisfactory,  only  about  one-fifth  of  the  samples  conforming  to  the  drink- 
ing water,  or  100-10^  standard,  and  a  majority  of  the  samples  showing 
body  temperature  counts  which  were  as  high  as  those  commonly  obtained 
with  the  very  polluted  Merrimack  Eiver  water.  During  the  latter  period, 
when  disinfectant  equivalent  to  5.0  parts  per  100,000  available  chlorine 
was  added,  none  of  the  samples  showed  more  than  100  bacteria  per  cubic 
centimeter  by  the  room  temperature  count,  and  more  than  one-third  of 
the  samples  showed  counts  at  body  temperature  sufficiently  low  to  per- 
mit the  samples  to  be  included  under  the  drinking  water  standard. 
During  the  preceding  period,  however,  the  disinfection  process  was  far 
less  effective  in  destroying  the  types  of  bacteria  growing  at  body  tem- 
perature than  the  types  determined  by  the  usual  room  temperature 
plates;  in  fact,  in  a  majority  of  the  samples  collected  during  these  last 
two  periods  the  body  temperature  counts  were  many  times  as  great  as 
the  room  temperature  counts. 

The  results  obtained  in  the  various  series  of  samples  which  were  col- 
lected at  hourly  intervals  were  similar  to  those  which  were  obtained  in 
the  bottle  experiments  previously  discussed.  The  series  show  that  the 
routine  samples  which  were  collected  four  to  six  hours  after  disinfection 
were  fairly  representative  of  the  sewage  as  it  flowed  to  the  filter  through- 
out the  twenty-four  hours.  The  general  effect  of  the  time  factor  in  disin- 
fection will  be  discussed  later. 

Prom  August  3  to  November  2,  inclusive,  the  combined  effluents  from 
trickling  Filters  Nos.  135  and  136  were  treated  with  hypochlorite  of 
lime  in  the  proportion  of  2.5  parts  per  100,000  available  chlorine.  These 
combined  effluents,  after  treatment,  flowed  into  a  settling  tank  in  which 
they  received  about  four  hours'  sedimentation  and  storage,  and  from 
which  they  were  pumped  at  intervals  for  flooding  various  secondary  fll- 
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ters.  The  total  volume  of  efi9uents  disinfected  in  this  manner  averaged 
about  200  gallons  per  day.  The  average  reductions  of  bacteria  of  all 
types  by  the  process  was  over  99  per  cent.,  the  average  number  of  bacteria 
determined  by  room  temperature  counts  being  8  per  cubic  centimeter, 
and  the  average  number  of  bacteria  growing  at  body  temperature  being 
24  per  cubic  centimeter,  of  which  2  per  cubic  centimeter  on  the  average 
were  acid-producing  types.  On  only  one  sample  of  the  disinfected  eflflu- 
ents  collected  during  this  period  did  the  numbers  of  bacteria  determined 
at  20**  C.  exceed  100  per  cubic  centimeter,  and  in  over  one-half  of  the 
samples,  plates  at  this  temperature  showed  no  colonies  whatever.  The 
reduction  of  the  types  of  bacteria  growing  at  body  temperature,  however, 
was  not  proportionate  to  the  reduction  in  the  room  counts  except  in  the 
case  of  a  very  few  samples.  In  fact,  owing  to  these  high  body  tempera- 
ture counts  less  than  one-fifth  of  the  samples  would  conform  to  the 
drinking  water,  or  100-10-5  standard,  quality. 

Average  Reetdts  of  Disinfection  of  Entire  Volumes  of  Sewage  applied  to  Fillers 
Nos.  10  and  S48,  and  of  the  Entire  Effluents  from  Trickling  Filters  Nos.  135 
and  136. 

Regular  Sewage  for  FiUer  No.  10. 


Amount  of  Disinfectant. 
Available  Chlorine  per 
100.000. 

Bactbbia  pbr  Cubic  Csntimxtkb. 

Pbr  Cbnt. 
or  Bacteria 

not. 

BSrOBB 
DIUNFBGTION. 

AFTER 
DISINTECTION. 

REMOVED. 

20»C. 

40*  C. 

20' C. 

40*C. 

20*C. 

40'C. 

ToUl. 

Red. 

Total. 

Red. 

Total. 

Red. 

August  S-November  2, 

2.fiO 

1,610.000 

148,000 

355.000 

162,000 

14.200 

12,500 

1 
1 

90 

97 

97 

Settled  Sewage  for  Filter  No.  248. 


April  ^13,    . 

0.50 

1,430.000 

172,000 

135,000 

1.260,000 

103,000 

85.200 

12 

40 

37 

April  14-26.  . 

1.00 

1,660,000 

113,000 

101.000 

320,000 

43.800 

31,800 

81 

61 

68 

April  27-May  31. 

1.50 

882,000 

244,000 

120,000 

250,000 

38,500 

34.000 

72 

84 

72 

June  1-July  11»    . 

2.50 

714,000 

264,000 

216.000 

161,900 

29.800 

15.800 

77 

89 

93 

July  12-August  2. 

3.75 

811.000 

295,000 

237,000 

1,710 

40 

3 

99+ 

99+ 

99+ 

August  3-Nov«nber  1, 

5.00 

1,330.000 

205.000 

169.000 

4 

21 

2 

99+ 

99+ 

99+ 

Combined  Effluents  from  Trickling  Filters  Nos.  136  and  136. 


August  B-NoyBmber  2, 


2.60 


26.000 


6,200 


4,400 


8 


24 


99+ 


99+ 


99+ 
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Effect"  of  Time  op  Storage  upon  Efficiency  of  Hypochlorite 

Disinfection. 

In  the  laboratory  experiments^  analyses  of  all  samples  were  made  at 
intervals  of  one,  two,  four,  six  and  twenty-four  hours  after  the  disin- 
fectant was  added,  and  in  the  experiments  in  which  the  entire  volume 
of  settled  sewage  applied  to  Filter  Fo.  248  was  treated  daily  with  hypo- 
chlorites many  series  of  hourly  samples  were  collected  of  the  disinfected 
sewage  as  it  flowed  upon  the  filter.  While  there  is  some  disagreement  in 
the  results  of  the  various  experiments,  it  is  possible  to  determine  approxi- 
mately the  relative  amounts  of  disinfectant  which  would  be  required  to 
yield  similar  results  with  different  storage  periods.  In  all  cases  the 
greater  portion  of  the  work  of  disinfection  occurred  during  the  first 
hour,  after  which  the  elimination  of  bacteria  continued  more  slowly  for 
some  hours.  This  is  especially  noticeable  in  those  cases  where  relatively 
small  amounts  of  disinfectants  were  used.  A  general  average  of  all  the 
results  show  the  effect  of  storage  to  be  about  as  follows :  with  two  hours' 
storage  about  84  per  cent,  as  much  hjrpochlorite  was  required  to  produce 
the  same  result  as  with  a  storage  of  one  hour;  with  four  hours*  storage 
about  82  per  cent,  as  much  h3rpochlorite  was  required;  with  six  hours* 
storage  about  77  per  cent,  as  much  hypochlorite  was  required,  and  with 
twenty-four  hours'  storage  about  61  per  cent,  as  much  hypochlorite  was 
required  to  produce  the  same  result  as  with  a  storage  of  one  hour. 

The  Apparent  Selective  Action  of  Hypochlorites  and  Other 

Oxidizing  Disinfectants. 

The  results  of  all  the  experiments  on  disinfection  of  water  and  sewage 
show  that  the  disinfectants  of  the  oxidizing  type  apparently  exert  a  se- 
lective action  on  different  types  of  bacteria.  It  has  already  been  noted 
that  although  an  effluent  of  about  the  same  bacterial  quality  as  many 
good  municipal  water  supplies  might  be  obtained  by  the  use  of  a  certain 
amount  of  hypochlorites  when  the  results  of  disinfection  were  judged 
solely  by  room  temperature  counts,  a  much  larger  amount  of  disinfectant 
is  required  to  produce  an  effluent  of  the  same  standard  if  body  tempera- 
ture counts  are  taken  into  consideration.  A  similar  selective  action  has 
also  been  noticed  with  other  oxidizing  disinfectants,  such  as  perman- 
ganates and  peroxides.  It  has  not  been  evident,  however,  when  the 
metallic  salts  or  organic  antiseptics  have  been  employed.  Considerable 
study  has  been  given  to  this  phenomenon  of  abnormally  high  body  tem- 
perature counts  in  waters  and  sewages  which  have  been  treated  with 
disinfectants,  and  their  significance  in  water  purification  was  discussed 
at  some  length  in  the  reports  for  the  years  1908  and  1909. 
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The  difference  in  the  significance  of  the  counts  of  bacteria  made  at  the 
two  temperatures  is  becoming  much  better  understood  as  the  making 
of  routine  counts  at  both  temperatures  has  become  more  general.  The 
room  temperature  count  includes  many  types  of  bacteria  whose  numbers 
are  subject  to  fluctuations  which  have  no  sanitary  significance.  This 
count  has  until  within  a  very  few  years  been  used  practically  alone  for 
stating  the  bacterial  content  of  natural  waters  and  sewages.  The  body 
temperature  counts^  on  the  other  hand,  while  much  smaller  than  the 
room  temperature  counts^  show  more  closely  the  numbers  of  bacteria 
present  which  are  of  the  types  of  fecal  origin  and  therefore  of  sanitary 
significance.  Moreover,  in  natural  waters  and  sewages  under  ordinary 
conditions  there  is  an  approximately  definite  ratio  between  the  counts 
obtained  at  the  two  temperatures,  and  while  higher  counts  at  body  tem- 
perature than  at  room  temperature  are  not  unknown  they  are  of  relatively 
rare  occurrence.  In  both  waters  and  sewages  which  have  been  treated  with 
disinfectants  of  the  oxidizing  type,  however,  relatively  high  counts  at 
body  temperature  and  much  smaller  counts  at  room  temperature  in  the 
same  sample  are  of  frequent  occurrence,  and  much  larger  quantities  of 
these  disinfectants  are  required  to  eliminate  the  types  of  bacteria  shown 
by  the  body  temperature  counts  than  are  required  to  caiise  a  corresponding 
reduction  in  the  great  mass  of  ordinary  ^bacteria  which  appear  on  the  room 
temperature  plates.  Such  results  cannot  but  indicate  that  the  oxidizing 
disinfectants  and  particularly  the  hjrpochlorites  are  selective  in  their 
action,  and  are  least  eflBcient  in  destroying  certain  types  of  bacteria  which 
show  up  on  the  body  temperature  plates  but  fail  to  develop  on  room  tem- 
perature plates.  These  types  are  not  of  the  usual  colon  type,  as  is  evident 
by  the  small  proportion  of  red  colonies  on  the  body  temperature  plates. 
Furthermore,  these  resistant  types  are  not,  in  the  majority  of  instances, 
spore-forming  bacteria,  although  a  small  proportion  of  spore  formers  is 
found  among  them.  During  recent  years  considerable  emphasis  has  been 
laid  upon  the  results  of  tests  for  B.  coli  in  interpreting  the  analysis  of 
water.  This  emphasis  is  well  grounded,  and  tests  for  B.  coli  are  undoubt- 
edly a  valuable  part  of  sanitary  water  analysis,  but  it  must  be  borne  in 
mind  that  the  B.  coli  test  as  at  present  applied  in  the  majority  of  laborato- 
ries is  a  test  only  for  the  presence  of  a  certain  group  of  fecal  bacteria,  and 
that  there  are  other  types  of  fecal  bacteria  which  are  fully  as  numerous 
and  which  may  and  probably  do  have  as  much  or  more  sanitary  signifi- 
cance than  the  types  included  under  the  usual  B.  coli  tests.  In  the 
analysis  of  natural  waters  perhaps  the  omission  to  look  for  these  types 
may  not  be  of  great  practical  importance,  since  the  bacterial  tests  are 
usually  supplemented  by  chemical  analyses  and  by  rigid  inspection  of 
the  sources.    In  the  disinfection  of  waters  and  sewages,  however,  reliance 
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must  be  placed  entirely  upon  the  bacteriological  tests,  and  if  any  of  the 
types  of  bacteria  included  within  the  great  fecal  group  are  less  amenable 
to  disinfection  than  are  the  vast  majority,  that  fact  is  of  the  utmost 
significance  and  should  be  given  all  due  prominence. 

Increase  in  Bactebia  after  Disinfection  with  Hypochlorites. 

In  the  discussion  of  the  results  of  experiments  on  disinfection  of  water 
on  page  329  of  the  report  for  1909,  attention  was  called  to  the  fact  that 
large  secondary  growths  of  bacteria  may  occur  rapidly  in  waters  which 
have  been  treated  with  hypochlorites.  Similar  phenomena  have  been 
noted  in  the  experiments  on  disinfection  of  sewages  and  sewage  eflBuents. 
In  a  considerable  number  of  the  bottle  experiments  it  was  found  that 
while  the  bacteria  had  been  reduced  to  very  small  numbers  when  the 
samples  were  examined  at  the  end  of  two  to  four  hours,  examinations 
made  at  the  end  of  twenty-four  hours  showed  that  a  very  large  secondary 
increase  had  taken  place  in  the  bacterial  content  of  the  samples.  The 
relative  occurrence  of  these  after-growths  in  the  various  classes  of  sam- 
ples, and  the  largest  amount  of  disinfectant  in  each  experiment  which 
failed  to  prevent  such  growths,  are  shown  in  the  following  table :  — 


Number 
of  Ex- 
periments 
made. 

NtTlfBSR  or  EXPBBZIIXNTB. 

Incbbasb  notbd. 

Labqkbt  Amount  of  Hypochloritb 
IN    Each    Expsbimekf    which 
failed  to  prevent  bacterial 
Incrbabb  (Partb  pbr  100,000). 

20' C. 

40' C. 

20*  C. 

40*  C. 

1 

Total. 

Red. 

Total. 

Red. 

Raw  aewace. 

4 

1 

1 

2 

0.76 

0.88 

0.38.0.76 

Ckrified  sewage. 

10 

5 

6 

7 

0.88 

0.76« 

1.50 

0.881 
1.18 

0.38> 
1.13 

Ck)ntact  filters,    . 

10 

2 

2 

4 

1.60 
1.88 

0.38 
0.76 

0.38« 
0.76* 

Trickling  filters.  . 

12 

8 

2 

2 

0.76* 
1.13 

0.38 
0.75 

0.38 
1.18 

Sand  filters. 

7 

0 

0 

0 

- 

- 

- 

1  Four  experiments.  '  Six  experiments.         *  Three  experiments. 


*  Two  experiments. 


It  will  be  noted  that  bacterial  multiplication  after  disinfection  was 
only  observed  in  part  of  the  experiments,  and  that  it  was  not  observed 
at  all  in  the  experiments  with  eflBuents  from  sand  filters.  The  reason 
for  this  will  be  apparent  when  the  reason  for  secondary  bacterial  growths 
is  made  clear.    The  power  of  the  hypochlorites  as  disinfectants  lies  in 
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their  property  of  liberating  oxygen  which  may  act  upon  the  bacteria,  or 
which  may  be  absorbed  wholly  or  in  part  by  any  other  oxygen-absorbing 
substance  with  which  it  comes  in  contact.  When  once  the  oxygen  is  all 
absorbed  the  disinfecting  value  of  the  hypochlorites  is  exhausted.  The 
sewages  and  effluents  from  contact  and  trickling  filters  contain  sub- 
stances which  have  greater  or  less  affinity  for  this  oxygen,  so  that  only 
a  pari  of  the  hypochlorite  oxygen  is  available  for  destroying  the  bacteria. 
If,  then,  such  an  amount  of  hypochlorites  be  added  that  all  the  oxygen 
is  completely  absorbed  before  complete  disinfection  has  occurred,  the  re- 
maining bacteria  may  multiply  without  restraint.  In  fact,  through  the 
elimination  of  a  large  proportion  of  the  bacteria,  including  probably  the 
entire  numbers  of  certain  species,  the  conditions  have  been  made  pe- 
culiarly favorable  for  rapid  multiplication  of  those  bacteria  which  re- 
main, since  bacterial  equilibrium  has  been  destroyed,  natural  bacterial 
antagonism  has  been  to  a  greater  or  less  extent  eliminated,  and,  certain 
portions  of  the  organic  matters  having  been  oxidized,  the  dissolved  mat- 
ters may  perhaps  have  become  better  suited  for  bacterial  food  than  previ- 
ously. These  are  the  conditions  which  probably  were  obtained  in  the 
experiments  noted  in  the  table  above.  In  every  case  practically  all  of 
the  bacteria  were  destroyed,  but  a  few  were  left  which,  the  disinfectant 
being  all  exhausted,  found  themselves  in  a  peculiarly  favorable  environ- 
ment. That  they  multiplied  under  these  conditions  from  100  to  1,000 
times  their  original  numbers  is  in  accord  with  the  usual  multiplication 
of  bacteria  under  other  favorable  conditions.  That  no  such  after-growths 
were  observed  in  the  case  of  sand  filter  effluents  is  explained,  when  we 
consider  that  these  sand  filter  effluents  were  all  highly  oxidized  and 
probably  did  not  absorb  the  oxygen  from  the  disinfectant,  so  that  the 
smallest  amount  of  hypochlorites  used  in  the  experiments  made  with 
them,  0.38  part  per  100,000,  was  sufficient  not  only  to  destroy  practically 
all  the  bacteria,  but  to  leave  some  traces  of  disinfectant  still  in  solution 
by  which  the  germinating  bacteria  were  destroyed  and  after-growths 
prevented.  Had  tests  been  made  on  these  effluents  with  smaller  quan- 
tities of  hypochlorites  it  is  very  probable  that  after-growths  of  bacteria 
would  have  been  observed,  as,  in  fact,  such  growths  have  been  frequently 
observed  in  water  under  similar  conditions. 

The  occurrence  of  these  after-growths  introduces  the  very  interesting 
and  important  question  as  to  their  possible  sanitary  significance.  From 
the  results  of  the  experiments  shown  in  the  table  above  it  is  evident  that 
not  only  were  after-growths  found  in  the  types  of  bacteria  usually  deter- 
mined on  room  temperature  plates,  but  they  were  also  observed  in  the 
types  determined  on  the  body  temperature  plates,  and  were  particularly 
prevalent  in  the  acid-producing  types  developing  on  plates  at  the  higher 
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temperature.  Since  the  body  temperature  counts  undoubtedly  indicate 
the  possible  presence  of  disease-producing  germs  of  intestinal  origin 
more  clearly  than  do  the  room  temperature  counts,  and  since  a  consid- 
erable proportion  of  the  bacteria  appearing  as  red  colonies  on  the  plates 
at  the  higher  temperature  when  dealing  with  natural  waters  and  sewage 
are  of,  or  akin  to,  the  colon  iype,  which  type  has  been  used  for  some 
years  as  an  index  of  possible  danger,  the  occurrence  of  after-growths  of 
these  types  is  highly  significant,  and  raises  the  question  whether  multi- 
plication of  disease-producing  organisms  might  not  possibly  occur  under 
similar  conditions  in  disinfection  practice.  This  question  cannot  be 
satisfactorily  answered  until  a  mor^  extended  study  has  been  made  of 
the  species  of  bacteria  which  appear  in  these  after-growths  and  a  careful 
study  of  the  behavior  of  various  pathogenic  bacteria  under  similar  con- 
ditions. The  conditions  implied  are  such  as  might  readily  be  obtained 
with  greater  or  less  frequency  in  the  practical  disinfection  of  sewage 
and  sewage  effluents  on  a  large  scale,  although  they  would  be  less  likely 
to  occur  in  disinfection  of  stools  and  other  infected  material  in  which 
an  excess  of  disinfectants  are  usually  employed  and  from  which  our 
present  knowledge  of  the  resistance  of  pathogenic  bacteria  to  various  dis- 
infectants has  been  largely  drawn. 

Another  question  which  arises  is,  if  a  rapid  multiplication  of  the  bac- 
teria remaining  after  treatment  with  a  disinfectant  is  possible  under 
certain  conditions,  would  a  similar  multiplication  occur  if  the  disinfected 
sewage  were  diluted  with  natural  water,  as  for  example,  when  such  a  sew- 
age were  timied  into  a  river  ?  In  this  case  bacterial  multiplication  would 
undoubtedly  be  influenced  both  by  the  amount  of  dilution  which  the  dis- 
infected sewage  received  and  by  the  numbers  of  bacteria  in  the  water 
used  for  dilution.  Studies  of  this  phase  of  the  problem  are  now  in  prog- 
ress at  the  experiment  station.  In  these  studies  samples  of  sewage 
have  been  treated  with  amounts  of  hypochlorite  of  lime  sufficient  to  re- 
duce the  bacteria  to  very  low  numbers,  but  not  sufficient  to  produce 
complete  sterilization.  After  the  disinfectant  has  been  allowed  to  act 
for  a  period  of  two  hours  the  samples  have  been  diluted  with  various 
proportions  of  natural  water,  and  analyses  of  a  sample  of  the  water  used 
for  dilution,  of  the  undiluted  sewage,  and  of  the  various  mixtures  of  the 
two  have  been  made  at  intervals  for  a  number  of  dajrs.  At  the  present 
time  these  studies  are  far  from  complete,  but  the  results  so  far  obtained 
indicate  that  there  may  be  a  rapid  increase  in  the  numbers  of  bacteria 
after  partial  disinfection  and  subsequent  dilution,  this  increase  being 
much  greater  in  the  mixtures  of  sewage  and  water  than  in  either  the 
sewage  or  the  water  used  for  dilution  alone.  This  is  particularly  notice- 
able in  the  total  and  red  colony  counts  on  the  body  temperature  plates. 
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Ordinarily  there  is  little  or  no  increase  in  these  counts  on  samples  of 
water  or  sewage  on  standings  and  this  has  been  true  of  the  samples  of 
the  water  used  for  dilution.  In  the  disinfected  sewage  and  in  the  mix- 
tures of  disinfected  sewage  and  water,  however,  there  has  always  been 
a  large  increase  in  these  counts  on  standing,  in  some  cases  the  numbers 
of  these  types  of  bacteria  increasing  many  thousandfold  in  the  course  of 
a  few  days.  It  would  appear  from  these  results  that  the  exterior  of  cer- 
tain particles  of  organic  matter  was  seared  by  the  disinfectant  and  the 
bacteria  killed,  but  the  bacteria  within  the  particles  left  unharmed.  So 
far  experiments  have  only  been  made  with  disinfected  settled  sewage 
diluted  with  tap  water,  and  it  is  impossible  to  predict  what  results  may 
be  obtained  when  other  sewages,  or  efiSuents  from  sewage  filters,  are 
diluted  with  waters  containing  larger  initial  numbers  of  bacteria.  The 
problem  is  an  important  one,  and  fully  merits  thorough  inyestigation 
before  disinfection  of  sewage,  etc.,  by  hypochlorites  comes  into  more 
general  practice. 

Estimation  op  Amount  of  Hypochlorites  bequieed  for  Disinfec- 
tion FROM  Oxygen  consumed. 

In  his  excellent  book  upon  the  purification  of  sewage,  Bideal  ^  states 
that  the  amount  of  chlorine  necessary  for  disinfection  may  be  closely 
estimated  from  the  oxygen  consumed  from  permanganate  (five  minutes). 
In  the  Lawrence  experiments  it  was  found  that  in  about  one-half  of  the 
samples  of  sewage  and  sewage  effluents  the  amount  of  chlorine  computed 
from  the  oxygen  consumed,  and  the  amount  of  chlorine  required  as  shown 
by  experiment,  agreed  with  some  degree  of  accuracy.  In  about  one- 
fourth  of  the  samples  the  computed  amount  of  disinfectant  was  very 
much  less  than  the  amount  which  the  experiments  showed  to  be  neces- 
sary to  produce  any  practical  effect,  while  in  the  remainder  of  the  ex- 
periments the  amount  computed  from  the  oxygen  consumed  was  from 
two  to  ten  times  as  much  as  was  actually  required  to  produce  complete 
disinfection.  Judging  from  these  results,  while  the  oxygen  consumed 
values  might  furnish  some  idea  as  to  the  amount  of  disinfectant  to  be 
used,  the  possibility  of  error  would  be  so  large  that  little  reliance  could 
be  placed  upon  this  method  of  estimating  the  proportion  of  disinfectant 
required. 

Cost  of  Hypochlorite  Disinfection. 

Commercial  bleaching  powder  or  calcium  hypochlorite  packed  in 
sealed  drums  holding  700  to  800  pounds  each,  with  a  guaranteed  strength 
of  36  to  38  per  cent,  available  chlorine,  may  be  purchased  in  carload  lots 

>  Rideal.    Sewscs  and  the  Bacterial  Purifioation  of  Sewage,  Third  Edition,  1906,  p.  186. 
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for  about  1^  cents  per  pound.  In  smaller  drums  of  25  to  100  pounds 
each^  bleacb  of  the  same  strength  costs  about  2  to  3  cents  a  pound,  de- 
pending upon  the  size  of  the  shipment.  Broken  bulk  bleaching  powder 
costs  3  to  5  cents  per  pound  in  New  England  when  obtained  in  small 
lots  from  a  chemical  stock-house.  Commercial  bleach  loses  strength  rap- 
idly up  to  a  certain  point  when  exposed  to  the  air,  and  broken  bulk 
purchases^  or  drum  packages  whose  contents  are  not  used  at  once  after 
opening,  wiU  be  found  to  contain  less  avaUable  chlorine.  Analyses  of 
a  number  of  samples  of  broken  bulk  bleaching  powder  at  the  experiment 
station  show  that  in  many  cases  the  strength  may  be  less  than  25  per 
cent,  available  chlorine.  The  cost  of  this  disinfectant,  therefore,  depends 
largely  upon  the  daily  amount  of  hypochlorites  required,  the  extremely 
large  disinfecting  plant  having  the  advantage  of  low  price  on  bleach  of 
guaranteed  strength,  the  full  strength  of  which  would  be  available 
through  immediate  use  of  the  contents  of  the  large  drums  shortly  after 
they  were  opened.  The  plant  treating  a  small  volume  of  sewage  daily 
would  pay  a  higher  price  for  smaller  packages,  or  if  buying  in  larger  lots 
to  obtain  low  first  cost,  would  find  the  ultimate  cost  increased  by  loss  of 
strength  which  the  contents  of  these  larger  packages  would  suffer  during 
the  period  before  they  were  consumed.  For  the  large  plant,  where  large 
volumes  of  sewage  were  to  be  treated  daily,  the  disinfection  costs  might 
be  reduced  somewhat  by  the  use  of  sodium  h3T>ochlorite  manufactured  at 
the  plant.  Sodium  hypochlorite  is  readily  prepared  by  electrolysis  of 
solutions  of  common  salt.  As  it  exists  only  in  solutions  its  use  has  been 
limited  owing  to  difficulty  of  transportation.  As  a  disinfectant  it  is 
fully  as  eflScient  as  bleaching  powder,  and  where  common  salt  can  be 
cheaply  obtained  and  the  cost  of  electric  power  is  low  there  is  no  reason 
why  the  installation  of  an  electrolytic  plant  should  not  help  to  reduce 
disinfection  costs  when  a  large  amount  of  disinfectant  is  required.  For 
the  small  disinfection  plant,  however,  the  use  of  commercial  bleaching 
powder  would  probably  be  the  cheapest  in  the  end.  Another  factor  which 
enters  into  the  cost  of  disinfection  is  the  standard  of  quality  required 
in  the  effluent  from  the  disinfecting  plant. 

Assuming  a  disinfectant  containing  33^^  per  cent,  available  chlorine 
at  a  cost  of  2  cents  per  pound,  the  treatment  of  a  sewage  with  0.1  part 
per  100,000  available  chlorine  would  require  25  pounds  of  disinfectant 
at  a  cost  for  chemicals  of  50  cents  per  million  gallons.  On  this  basis, 
using  the  proportions  of  disinfectant  required  as  shown  in  the  tabulated 
results  of  the  experiments  given  on  pages  347-350,  inclusive,  the  cost  of 
disinfecting  the  various  kinds  of  sewage  and  sewage  effluents  to  definite 
prescribed  bacterial  contents  would  be  about  as  follows :  — 

To  produce  complete  sterilization  the  cost  would  be  well  over  $19 
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per  million  gallons  for  sewages  and  the  effluents  from  contact  and  trick- 
ling filters^  and  would  vary  from  $1.50  to  over  $19  for  effluents  from 
sand  filters. 

To  produce  a  bacterial  quality  which  would  conform  to  the  drinking 
water,  or  100-10-5  standard,  the  cost  would  vary  from  $3.75  to  over 
$19  per  million  gallons  for  raw  sewage  and  effluents  from  trickling  filters, 
from  $7.60  to  over  $19  per  million  gallons  for  settled  sewage,  from  $15 
to  $19  per  million  gallons  for  strained  sewage  and  contact  filter  effluents, 
would  be  over  $19  for  septic  sewage,  and  would  vary  between  $1.75  and 
$9.50  per  million  gallons  for  the  effluents  from  sand  filters  which  were  not 
originally  of  that  quality. 

To  produce  a  bacterial  quality  to  correspond  to  the  1,000-100-50 
standard,  or  one  which  would  be  about  equal  to  that  of  the  better  class 
of  streams  or  rivers  which  are  not  seriously  polluted,  the  cost  would  be 
from  $1.75  to  $5.60  per  million  gallons  for  raw  sewage,  from  $1.75  to 
$13  for  settled  sewage,  about  $3.75  for  strained  sewage,  between  $3.75 
and  $5.60  for  septic  sewage,  from  $1.75  to  $5.60  for  effluents  from  con- 
tact filters,  and  from  $1.75  to  $3.75  for  effluents  from  trickling  filters. 
The  cost  of  disinfecting  sand  filter  effluents  to  produce  this  quality  would 
not  be  over  $1.76  per  million  gallons,  judging  from  the  experimental 
results. 

If  it  was  desired  to  reduce  the  bacterial  content  only  to  a  point  where 
they  would  approximately  correspond  with  the  more  polluted  rivers, 
or  say  within  tiie  10,000-1,000-500  standard,  the  costs  would  be  from 
$1.75  to  $5.60  per  million  gallons  for  raw  sewages  and  effluents  from 
contact  filters,  between  $1.75  and  $7.50  for  settled  sewages,  from  $1.75 
to  $3.76  for  septic  sewage  and  effluents  from  trickling  filters,  and  about 
$1.75  per  million  gallons  for  strained  sewage. 

These  cost  estimates  are  for  chemicals  only  and  do  not  include  operat- 
ing and  sinking  fund  charges. 

Experiments  with  Coppbe  Sulphate. 

A  number  of  experiments  have  been  made  at  Lawrence  to  determine 
the  disinfecting  value  of  copper  sulphate,  which,  before  the  hjrpochlorites 
came  into  use,  was  employed  to  a  certain  extent  in  water  purification, 
and  was  advocated  as  a  practical  disinfectant  for  sewages  and  sewage 
effluents.  These  experiments  showed  that  a  reduction  of  75  per  cent, 
of  the  bacteria  could  be  obtained  in  settled  and  strained  sewages  and  in 
the  effluents  from  contact  filters  by  the  use  of  1  part  copper  sulphate  per 
100,000,  and  in  raw  sewages  and  effluents  from  trickling  filters  by  the 
use  of  about  10  parts  per  100,000.  To  obtain  a  reduction  of  90  per  cent, 
in  the  bacteria  about  1.0  part  per  100,000  was  required  for  strained 
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sewage  and  contact  filter  effluentB,  about  10  parts  were  required  for  raw 
and  settled  sewage^  and  about  100  parts  for  trickling  filter  effluents.  To 
obtain  a  reduction  of  99  per  cent,  or  over  in  the  bacterial  content  it  was 
necessary  to  use  copper  sulphate  in  the  proportion  of  about  10  parts 
per  100,000  for  settled  and  strained  sewages  and  for  contact  filter  efflu- 
ents, of  about  100  parts  for  raw  sewages,  and  about  1,000  parts  per 
100,000  for  trickling  filter  effluents.  In  no  case  was  a  complete  sterili- 
zation obtained  on  any  of  the  samples  of  sewages  or  effluents  tested  by 
the  use  of  1,000  parts  of  copper  sulphate  per  100,000,  and  at  least  this 
amount  was  required  to  reduce  the  bacterial  content  of  these  samples 
to  within  the  1,000-100-50  standard.  A  reduction  of  the  bacteria  to 
the  10,000-1,000-500  standard  was  obtained  by  the  use  of  about  10 
parts  of  copper  sulphate  per  100,000  in  the  case  of  settled  sewages  and 
contact  filter  effluents,  and  by  the  use  of  about  100  parts  per  100,000 
in  the  case  of  raw  sewages  and  trickling  filter  effluents.  The  results 
quoted  are  for  a  disinfection  period  of  four  to  six  hours.  With  the 
higher  amounts  used,  the  bacterial  counts  were  still  further  reduced 
after  more  extended  disinfection  periods.  With  the  smaller  amounts, 
10  parts  per  100,000  in  the  case  of  raw  sewage  and  1  part  per  100,000 
in  the  ciEtse  of  other  samples,  while  a  substantial  decrease  in  the  bac- 
teria occurred  during  the  first  six  hours,  analyses  at  the  end  of  twenty- 
four  hours  usually  showed  that  there  had  been  a  large  secondary  growth 
of  the  types  of  bacteria  recorded  on  the  room  temperature  plates. 

At  the  present  time  copper  sulphate  can  be  bought  in  large  lots  at 
about  4%  cents  per  pound.  At  this  price  the  cost  of  treatment  with  1.0 
part  per  100,000  copper  sulphate  would  be  about  $3.95  per  million 
gallons. 

Experiments  with  Other  Disinfectants. 

Extensive  studies  have  been  made  of  the  influence  of  many  different 
substances  having  antiseptic  properties  upon  the  purification  of  sewage 
or  manufacturing  wastes  in  which  those  substances  might  be  present. 
The  results  of  these  were  summarized  on  pages  100  to  113,  inclusive, 
of  the  report  for  1908.  Studies  have  also  been  reported  upon  the  use 
of  various  antiseptics  for  the  prevention  of  bacterial  decomposition  in 
samples  of  sewage,  etc.,  between  collection  and  analysis.  In  addition  a 
few  tests  have  been  made  of  the  disinfecting  action  of  a  number  of  sub- 
stances upon  sewage  or  sewage  effluents,  and  while  these  substances,  by 
reason  of  inefficiency  or  high  cost,  would  probably  never  be  used  for 
practical  treatment  of  sewage,  nevertheless  the  results  have  a  certain 
value  and  as  such  are  worthy  of  being  placed  on  record.  The  results  of 
these  tests  may  be  briefly  summarized  as  follows :  — 
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Potassium  Permanganate. 

A  reduction  of  99  per  cent,  of  aU  tjrpes  of  bacteria  in  trickling,  con- 
tact and  sand  filter  efflnents  was  obtained  by  the  action  of  1  part  per 
100,000  potassium  permanganate  for  six  hours,  and  a  similar  reduction 
in  sewage  and  settled  sewage  was  obtained  by  the  use  of  10  parts  per 
100,000.  Complete  sterilization  of  a  good  sand  filter  effluent  was  ob- 
tained by  the  use  of  1  part  per  100,000,  but  complete  sterilization  of 
the  sewages  and  other  filter  effluents  was  not  accomplished  by  the  use 
of  1,000  parts  per  100,000,  and,  in  fact,  this  concentration  was  necessary 
to  reduce  the  bacterial  contents  of  these  types  of  samples  to  within  the 
drinking  water,  or  100-10-6  standard.  The  bacterial  content  of  the 
contact  filter  effluent  was  reduced  to  the  1,000-100-50  standard  by  the 
use  of  10  parts  per  100,000,  but  from  100  to  1,000  parts  were  required 
to  produce  this  standard  of  quality  in  the  sewages  and  the  effluent  from  a 
trickling  filter. 

Hydrogen  Peroxide. 

Commercial  hydrogen  peroxide  in  the  proportion  of  100  parts  per 
100,000  produced  complete  sterilization  of  a  trickling  filter  effluent  in 
five  hours.  In  the  proportion  of  10  parts  per  100,000  a  reduction  of 
about  97  per  cent,  in  the  room  temperature  counts  and  about  82  per 
cent,  in  body  temperature  counts  were  obtained  after  five  hours,  and  a 
reduction  of  over  99  per  cent,  of  all  types  of  bacteria  was  obtained  after 
twenty-four  hours. 

Salicylic  Add, 

Five  hours  after  treatment  of  the  effluent  from  a  trickling  filter  with 
salicylic  acid  in  the  proportion  of  10  parts  per  100,000  no  reduction  was 
observed  in  the  room  temperature  counts,  but  the  body  temperature 
counts  had  been  reduced  about  50  per  cent.  Twenty-four  hours  after 
treatment  with  the  above  concentration  a  reduction  of  about  80  per 
cent,  was  observed  in  room  temperature  counts  and  about  70  per  cent, 
in  body  temperature  counts.  With  a  concentration  of  100  parts  per 
100,000,  five  hours  after  treatment  the  reduction  in  all  types  of  bacteria 
was  over  99  per  cent.  This  concentration  was  not  sufficient,  however, 
even  after  twenty-four  hours,  to  effectually  reduce  the  bacteria  within 
the  1,000-100-50  standard. 

Benzoic  Acid, 

When  added  to  the  effluent  from  a  contact  filter  in  the  proportion  of 
10  parts  per  100,000,  benzoic  acid  produced  no  effect  upon  the  bacteria 
in  twenty-four  hours.    A  concentration  of  100  parts  per  100,000  caused 
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a  reduction  of  about  76  per  cent,  in  the  room  temperature  counts  and 
about  97  per  cent,  in  the  body  temperature  counts  in  five  hours,  and 
a  practically  complete  sterilization  in  twenty-four  hours. 

Sodium  Benzoate. 

When  added  to  effluents  from  contact  and  trickling  filters  in  the  pro- 
portion of  10  parts  and  100  parts  per  100,000,  sodium  benzoate  produced 
no  reduction  in  bacteria  in  six  hours.  In  concentrations  of  100  to  1,000 
parts  per  100,000,  70  to  80  per  cent,  reductions  in  the  room  temperature 
counts  and  80  to  90  per  cent,  reductions  in  the  body  temperature  counts 
were  produced  in  twenty-fouJ  hours.  Complete  sterilization,  or  even  a 
reduction  of  bacterial  contents  to  within  the  drinking  water,  or  100-10-5 
standard,  was  effected  only  when  the  sodium  benzoate  was  present  as  a 
10  per  cent,  solution. 
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Examination  of  Sewer  Outlets  and  the  Effect  of 

Sewage  Disposal,  1911. 


A  general  statement  of  the  results  of  the  annual  examination  of 
sewer  outlets^  especially  the  outlets  of  main  sewers  discharging  into  the 
sea,  has  been  given  in  an  earlier  part  of  this  report,  pages  21-23,  and  a  list 
of  the  cities  and  towns  having  sewerage  systems,  together  with  the  popu- 
lation and  valuation  of  these  towns,  will  be  found  in  subsequent  pages. 
Of  the  cities  and  towns  in  the  State  having  systems  of  sewerage,  24  are 
connected  with  the  main  sewers  of  the  Boston  and  Metropolitan  systems 
discharging  into  Boston  Harbor  at  the  three  main  outlets,  —  Moon 
Island,  Deer  Island  and  Peddock's  Island,  —  and  16  dispose  of  their 
sewage  into  the  sea  by  independent  outlets.  The  remaining  cities  and 
towns  having  sewerage  systems  —  64  in  number  —  discharge  their  sew- 
age into  inland  streams,  and  of  these,  32  have  provided  themselves  with 
works  for  purifying  the  sewage  or  subjecting  it  to  some  form  of  treat- 
ment for  the  removal  of  organic  matters  before  its  final  disposal. 

The  results  of  the  examination  of  the  various  rivers  into  which  the 
sewage  of  certain  inland  cities  and  towns  is  discharged  are  summarized 
on  pages  27-33  of  this  report.  The  cities  and  towns  having  works  for  the 
purification  or  treatment  of  part  or  all  of  the  sewage  are  the  following :  — 


Amlierst.* 

Andover. 

Attleborough.^ 

Billerica. 

Brockton. 

Clinton. 

Concord. 

Easthampton. 

Framingham. 

Franklin. 

Gardner. 

Hopedale. 

Hudson. 

Leicester. 

Lenox. 

Longmeadow. 


Marion. 

Marlborough. 

Maynard. 

Medfield. 

Milford. 

Natick. 

North  Attleborough.* 

Northbridge. 

North  Brookfield. 

Norwood. 

Pittsfield. 

Southbridge. 

Spencer. 

Stockbridge. 

Westborough. 

Worcester. 


1  Constructed  in  1911. 
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All  of  the  disposal  works  have  been  examined  frequently  during  1911, 
and  numerous  samples  of  the  sewage  and  effluent,  collected  from  the 
various  sewer  outlets  and  disposal  works^  have  been  examined  during  the 
year,'  the  results  of  which  are  summarized  in  the  tables  which  follow. 

The  sewage  purification  works  at  Billerica,  Easthampton,  Franklin, 
Lenox,  Longmeadow,  Medfield  and  North  Brookfield,  at  which  only  a 
part  of  the  sewage  from  the  various  towns  is  treated,  and  the  works 
maintained  by  public  and  private  institutions  of  various  kinds  are  fre- 
quently examined,  but  the  methods  of  purification  followed  and  the 
results  obtained  present  little  of  additional  interest.  New  works  for  the 
purification  of  the  sewage  of  the  town  of  Attleborough  will  probably  be 
operated  in  1912. 

A  brief  description  of  the  more  important  works  as  they  existed  in 
1911  and  the  results  of  their  operation  during  that  year  follow:  — 

Amherst. 

New  works  for  the  purification  of  the  sewage  of  somewhat  more  than 
one-half  of  the  main  village  of  Amherst  were  completed  and  first  oper- 
ated in  the  early  summer  of  1911.  The  works  comprise  2  small  settling 
tanks,  2  sludge  beds  and  2  acres  of  filter  beds.  The  filters  are  composed 
of  a  rather  fine  sand,  and  are  underdrained  at  a  depth  of  4  to  4.5  feet 
by  drains  25  feet  apart. 

The  results  of  the  analyses  of  a  few  samples  of  sewage  and  effluent 
collected  during  the  latter  part  of  1911  will  be  found  in  the  appended 
tables. 

Andover. 

Works  for  the  purification  of  the  sewage  of  Andover,  which  were 
constructed  in  1898,  comprise  coarse  screens,  a  settling  tank,  2  sludge 
beds  and  20  filter  beds  with  a  net  filtration  area  of  3.65  acres.  The 
beds  are  underdrained  with  lines  of  pipe  4  feet  in  depth  and  20  feet 
apart. 

The  efficiency  of  these  filters,  as  indicated  by  analyses  presented  in  the 
tables  which  follow,  is  poor. 

Brockton. 

The  works  at  Brockton,  which  were  constructed  in  1893,  with  exten- 
sive additions  in  1905  and  1908,  consist  of  37  filter  beds  with  a  net 
filtration  area  of  approximately  37  acres.  Many  of  the  filter  beds  are 
imderdrained  with  lines  of  pipe  about  5.5  feet  in  depth  and  about  30 
feet  apart.  A  storage  reservoir  is  provided  at  the  pumping  station  for 
the  storage  of  the  sewage  flowing  at  night. 
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The  sewage  is  passed  through  a.  fine  mesh  rotary  screen,  first  operated 
dnring  the  past  year,  and  the  removal  of  organic  matter  by  the  screen 
has  permitted  the  operation  of  the  filters  at  a  higher  rate  than  formerly. 
The  sewage  is  particularly  strong,  containing  a  considerable  quantity 
of  factory  wastes,  and,  while  the  effluent  from  the  filters  contains  larger 
quantities  of  organic  matter  than  many  other  effluents,  the  amount  of 
organic  matter  removed,  as  indicated  by  albuminoid  ammonia,  is  com- 
paratively high,  although  the  removal  of  free  ammonia  and  oxygen  con- 
sumed is  not  as  high.  The  amount  of  organic  matter  converted  into 
nitrates  is  comparatively  low.  The  plant  is  badly  crowded  at  times,  but 
the  sewage  is  fairly  evenly  distributed  and  the  surfaces  of  the  beds  are 
well  taken  care  of.  Additions  to  the  purification  works  are  contemplated 
in  the  year  1912. 

Clinton. 

The  works  at  Clinton,  which  were  constructed  in  189&-99,  comprise  a 
coarse  screen,  a  storage  reservoir  at  the  pumping  station,  a  system  of 
settling  basins  so  used  that  the  period  of  sedimentation  is  between  three 
and  five  hours,  and  a  filtration  area  of  26.23  acres.  The  filter  beds, 
which  are  composed  of  sand  and  gravel  of  excellent  quality  for  the  pur- 
pose, are  underdrained  by  lines  of  pipe  8  feet  in  depth  and  between  60 
and  70  feet  apart. 

The  sewage  contains  a  considerable  quantity  of  waste  from  the  scour- 
ing of  wool.  Since  the  reconstruction  of  the  underdrainage  system  and 
the  more  thorough  distribution  of  the  sewage  the  efficiency  of  the  works 
has  been  comparatively  high. 

Concord. 

The  works  at  Concord,  which  were  constructed  in  1899,  comprise  a 
coarse  screen,  a  storage  reservoir  at  the  pumping  station  and  4  filter  beds 
with  a  net  filtration  area  of  3.3  acres.  Artificial  underdrainage  was 
found  unnecessary  when  the  filters  were  constructed,  a  stratum  of  very 
coarse  material  at  suitable  depth  providing  adequate  underdrainage  for 
present  needs.  The  results  of  the  operation  of  these  filters  have  been  very 
satisfactory. 

Framinohah. 

The  sewage  purification  works  at  Framingham,  constructed  in  1890, 
consist  of  a  coarse  screen,  a  storage  reservoir  at  the  pumping  station  and 
20  filter  beds  with  a  net  filtration  area  of  20.75  acres.  The  beds  were 
prepared  by  the  removal  of  trees  and  stumps  and  by  levelling  where 
necessary.    Only  a  portion  of  the  works  is  artificially  underdrained. 

The  sewage  contains  a  considerable  quantity  of  trades  waste,  mainly 
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spent  dyes  from  a  large  factory  in  which  paper  is  handled.  Considerable 
attention  is  given  to  the  raising  of  coniy  and  at  times  in  the  past  year  the 
sewage  has  not  been  distributed  evenly  over  the  area,  but  has  been  dis- 
charged in  part  to  low  areas  surrounding  the  works. 

Gabdner. 

Gardner  Area. 

The  original  works  at  Gardner,  constructed  in  1891,  comprise  2  small 
settling  tanks,  2  sludge  beds  and  21  filter  beds,  with  a  net  filtration  area 
of  2.5  acres.  The  sand  of  which  the  beds  are  composed  was  largely 
handled  during  construction  and  is  of  excellent  quality.  The  beds  are 
underdrained  with  lines  of  pipe  20  feet  apart  and  5  feet  in  depth. 

During  a  large  portion  of  the  time  since  these  works  were  constructed 
the  filters  have  been  badly  overdosed,  having  been  used  probably  for 
the  treatment  of  more  sewage  per  acre  than  any  other  works  in  the 
State,  but  the  efficiency  is  now  remarkably  high  owing  to  the  fact  that 
they  are  operated  at  a  low  rate  which  is  made  possible  by  the  discharge 
of  a  large  part  of  the  sewage  through  a  bypass  to  the  Templeton  works. 
When  not  overdosed  the  efficiency  of  these  filters  is  high.  The  sewage 
discharged  upon  these  filter  beds  is  probably  a  shorter  time  in  transit 
than  that  discharged  at  any  other  disposal  works  in  the  State. 

Templeton  Area, 

These  works,  constructed  in  1901,  with  extensive  additions  in  1909, 
comprise  4  settling  tanks,  4  coke  strainers  vrith  an  area  of  %  an  acre, 
6  sludge  beds,  with  an  aggregate  area  of  1  acre,  and  26  filter  beds  with 
an  aggregate  area  of  10  acres.  The  sand  of  which  the  filter  beds  are 
composed,  all  of  which  was  handled  during  construction,  is  of  excellent 
quality  for  the  purpose.  The  beds  are  underdrained  with  lines  of  pipe 
20  to  30  feet  apart  and  between  3  and  4  feet  in  depth.  The  coke  strain- 
ers, which  are  composed  of  coke  breeze  8  inches  deep  supported  by 
crushed  stone  and  thoroughly  underdrained,  become  clogged  rapidly  and 
are  not  in  continuous  operation  as  strainers. 

The  sewage,  which  passes  through  a  siphon  and  is  afterward  given  a 
comparatively  long  period  of  sedimentation  in  large  tanks,  is  probably 
at  times  in  a  septic  condition  when  discharged  upon  the  filter  beds. 
Owing  to  the  lack  of  coarse  material  around  the  underdrains,  and  to  the 
excessive  rate  of  operation,  the  beds  at  Templeton  were  completely  and 
continuously  saturated  with  sewage  during  the  first  few  months  of  the 
year  1911.     During  the  summer,  however,  the  drains  were  taken  up, 
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cleaned  and  relaid  with  a  quantity  of  coarse  material  surrounding  them 
BufBcient  to  provide  for  iheir  efScient  operation.  The  low  efficiency,  as 
shown  in  the  subsequent  tables,  is  due  in  part  to  the  poor  underdrain- 
age  in  the  early  part  of  the  year.  The  results  since  the  reconstruction 
of  the  underdrainage  system  show  great  improvement.  Becommenda- 
tions  of  the  Board  regarding  this  works  may  be  found  on  page  165  of  this 
report. 

HOPEDALE. 

The  works  at  Hoped^e,  constructed  in  1900,  consist  of  a  large  tank 
designed  as  a  septic  tank  and  7  sand  filter  beds  with  a  net  area  of  3.25 
acres.  Much  of  the  sand  of  which  the  filters  are  composed  is  of  excellent 
quality  for  the  purpose,  but  some  of  it  is  rather  fine  and  the  filters  are  in 
places  underlaid  by  ledge.  The  beds  are  underdrained  with  lines  of  pipe 
4  feet  in  depth  and  00  feet  apart.  The  filters  are  located  at  no  great  dis- 
tance from  a  thickly  settled  community,  but  are  surrounded  by  trees  and 
appear  to  be  unobjectionable. 

Hudson. 

The  works  at  Hudson,  which  were  constructed  in  1904  with  additions 
in  1910,  consist  of  a  large  settling  tank  divided  into  four  compartments, 
only  three  of  which  are  ordinarily  used,  an  automatic  dosing  apparatus 
and  24  filter  beds  with  a  net  filtration  area  of  9  acres.  The  beds  are 
composed  of  sand  of  excellent  quality  for  the  purpose,  and  are  under- 
drained  with  lines  of  pipe  between  60  and  100  feet  apart  and  between  5 
and  6  feet  in  depth.  The  sewage  is  pumped  to  the  filtration  area  by 
pumps  which  are  automatically  started  and  stopped  by  the  rise  and  fall 
of  sewage  in  the  pump-well,  and  it  is  also  automatically  distributed  onto 
the  various  beds  in  rotation  by  an  apparatus  which  is  operated  by  the  rise 
and  fall  of  sewage  in  the  dosing  tank. 

The  sewage  of  Hudson  contains  a  considerable  quantity  of  trades  waste, 
main]y  from  a  tannery,  and  is  high  in  organic  matter,  but  a  considerable 
portion  of  the  organic  matter  is  removed  from  the  sewage  in  its  passage 
through  the  settling  tanks.  At  times  the  sewage  applied  to  the  filters  is 
septic,  but  the  efficiency  of  the  works  is  comparatively  high. 

Leicester. 

The  works  at  Leicester,  which  were  constructed  in  1894,  comprise  a 
small  settling  tank,  a  small  sludge  bed,  8  filter  beds,  with  a  net  filtration 
area  of  0.36  of  an  acre,  and  a  ditch  800  feet  in  length,  1  foot  deep  and  3 
feet  in  width.  The  sand  of  which  the  filter  beds  is  composed  is  very 
hard  and  compact.    Much  of  it  was  loosened  in  construction,  but  appar- 
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ently  has  again  become  compact  and  does  not  permit  of  the  passage  of 
large  quantities  of  sewage.  The  beds  are  underdrained  with  lines  of 
pipe  8  feet  apart  and  4  feet  in  depth. 


Marion. 

The  works  at  Marion,  which  were  confitructed  in  1906,  consist  of  8 
filters  with  a  net  filtration  area  of  0.66  of  an  acre.  The  beds  are  com- 
posed of  sand  much  of  which  is  of  good  quality  for  the  purpose,  but  there 
are  pockets  of  fine  sand  and  the  filters  are  in  places  underlaid  by  ledge. 
Two  main  lines  of  underdrains  6  feet  in  depth  extend  through  the  beds 
and,  in  addition,  there  are  short  lines  of  lateral  underdrains  in  the  mid- 
dle of  each  bed. 

The  leakage  into  the  Marion  sewers  is  very  large,  and  on  this  account 
great  quantities  of  dilute  sewage  are  discharged  tipon  the  filter  beds. 
The  beds  are  not  capable  of  maintaining  the  necessary  rate  of  operation, 
and  they  have  not  received  proper  attention  owing  to  inexperience  in  tlie 
operation  of  disposal  works.  The  Board  during  the  past  year  made  cer- 
tain recommendations  relative  to  tliis  plant,  which  may  be  found  on 
page  175. 

Mablborough. 

The  purification  works  at  Marlborough,  which  were  constructed  in 
1891,  with  additions  in  1908,  1909,  1910  and  1911,  comprise  a  coarse 
screen,  a  large  settling  tank,  a  dosing  tank,  6  beds  for  the  disposal  of 
sludge,  with  an  aggregate  area  of  0.73  of  an  acre,  and  30  beds  for  the 
purification  of  sewage  with  a  total  net  area  of  20.9  acres.  The  filter  beds 
are  underdrained  with  lines  of  pipe  4.5  to  6.0  feet  in  depth  and  between 
30  and  35  feet  apart.  Since  the  construction  of  additional  filter  beds,  and 
the  reconstruction  of  the  older  portion  of  the  works,  the  efficiency  of  the 
works  has  been  very  high  and  has  been  well  maintained  throughout  all 
seasons  of  the  year.  The  sewage  is  well  distributed  over  the  entire  area, 
and  the  surfaces  of  the  beds  are  well  cared  for. 

MiLFORD. 

The  works  at  Milford,  first  used  in  1907,  consist  of  settling  tanks  so 
operated  as  to  allow  a  period  of  sedimentation  averaging  between  four 
and  six  hours,  and  16  filter  beds  with  a  net  filtration  area  of  9.3  acres. 
The  sand  of  which  the  filter  beds  are  composed  is  rather  fine  for  the 
purpose,  but  is  apparently  capable  of  purifying  the  sewage  efficiently  at 
the  present  rate.    The  beds  are  thoroughly  underdrained  with  lines  of 
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pipe  5  feet  in  depth  and  40  feet  apart.  Portions  of  the  beds  are  at 
times  overdosed  owing  to  the  fact  that  the  discharge  from  the  dosing 
tank  does  not  always  cover  an  entire  bed. 

Natick. 

The  works  at  Natick,  which  were  constructed  in  1896,  comprise  a 
coarse  screen,  a  storage  reservoir  at  the  pumping  station  and  14  filter 
bedrwith  a  net  filtration  area  of  12.6  acres.  Much  of  the  sand  of  which 
the  beds  are  composed  is  of  fairly  good  quality  for  the  purpose,  but 
some  of  the  beds  contain  strata  of  very  fine  material.  The  beds  are 
underdrained  with  lines  of  pipe  6  feet  in  depth  and  about  36  feet  apart. 

At  times  of  the  year  the  works  are  badly  crowded,  owing  to  excessive 
leakage  into  the  sewers  in  wet  periods.  A  few  years  ago  the  filters  became 
badly  clogged,  and  the  main  lines  of  underdrains  were  uncovered  and 
found  to  be  nearly  watertight  and  surrounded  with  but  a  very  small 
quantity  of  coarse  material.  The  main  lines  of  underdrains  have  since 
been  removed,  cleaned  and  replaced  and  surrounded  with  a  considerable 
quantity  of  crushed  stone,  and  since  this  reconstruction  the  works  have 
been  in  satisfactory  operation.  The  surfaces  of  the  beds  are  well  cared 
for.  Advice  of  the  Board  relative  to  this  plant  will  be  found  on  page  178 
of  this  report. 

NORTHBRIDGE. 

The  works  at  Northbridge,  constructed  in  1906,  comprise  4  settling 
tanks  so  operated  as  to  allow  a  period  of  sedimentation  of  between  two 
and  four  hours,  6  sludge  beds  and  24  filter  beds  with  a  total  net  filtra- 
tion area  of  6.76  acres.  The  filters  which  are  composed  of  coarse  sand 
and  gravel  are  underdrained  with  lines  of  open-jointed  tile  pipe  4  feet 
in  depth  and  between  50  and  75  feet  apart.  The  plant  is  well  cared  for, 
although  the  even  distribution^ of  the  sewage  is  made  diflScult  in  the 
summer  by  a  vigorous  growth  of  weeds.  Owing  to  the  porosity  of  the 
material  the  beds  are  quickly  drained. 

Norwood. 

The  works  at  Norwood,  first  used  in  1909,  consist  of  a  large  settling 
tank,  an  automatic  dosing  tank  of  over  100,000  gallons*  capacity,  a 
sludge  bed,  with  an  area  of  0.13  of  an  acre,  and  6  filter  beds  with  a  net 
filtration  area  of  6.64  acres.  The  beds  are  Tinderdrained  with  lines  of 
tile  pipe  from  4  to  6  feet  in  depth  and  about  40  feet  apart. 

The  sewage  is  very  strong  and  contains  a  great  quantity  of  factory 
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wastes.  In  tiie  operation  of  the  works  two  filters  are  ordinarily  used  for 
a  week  at  a  time,  and  the  eflSciency  of  the  works  would  probably  be  im- 
proved if  the  sewage  were  more  thoroughly  and  evenly  distributed  over 
the  entire  area. 

PiTTSFIELD. 

The  works  at  Pittsfield,  which  were  constructed  in  1901,  consist  of  a 
coarse  screen  and  storage  reservoir  at  the  pumping  station  and  a  sand 
filtration  area  of  25.9  acres,  a  small  portion  of  which  is  used  for  the 
disposal  of  sludge.  The  beds  are  underdrained  with  lines  of  pipe  ^  feet 
in  depth  and  35  feet  apart. 

The  sewage  contains  a  considerable  quantity  of  trades  waste,  but  as 
yet  this  factor  has  not  interfered  with  the  operation  of  the  filters.  The 
works  are  ordinarily  well  maintained  and  the  sewage  distributed  fairly 
evenly  over  the  entire  area.  In  the  winter  the  temperature  of  the  sewage 
is  very  low  for  considerable  periods,  and  ice  to  a  thickness  of  18  inches 
forms  on  the  surfaces  of  the  filters.  The  area  of  the  filters  is  then  slightly 
reduced,  but  the  beds  are  deeply  furrowed,  and,  as  the  sewage  is  dis- 
charged under  the  ice,  no  serious  difficulty  arises. 

SOUTHBRIDGE. 

The  new  works  at  Southbridge,  which  were  constructed  in  1908,  com- 
prise 3  settling  tanks,  4  sludge  beds,  with  an  area  of  0.7  of  an  acre,  and 
11  filter  beds  with  a  net  filtration  area  of  8.5  acres.  The  sand  of  which 
the  beds  are  composed  has  an  eflPective  size,  according  to  the  results  of 
the  examination  of  six  samples,  of  about  0.2  of  a  millimeter  and  a  uni- 
formity coefficient  between  4.5  and  15.  The  beds  are  underdrained  with 
lines  of  tile  pipe  4  feet  in  depth  and  about  40  feet  apart.  f 

The  quantity  of  sewage  discharged  upon  the  filters  is  at  times  greater 
than  they  are  capable  of  purifying  efficiently,  and  the  sewage  is  not 
distributed  evenly  over  the  area.  The  filters  are  at  times  covered  by  an 
excessive  growth  of  weeds  in  the  summer  time.  The  efficiency  of  these 
filters  is  poor.  Advice  of  the  Board  relative  to  this  plant  will  be  found 
on  page  183  of  this  report. 

Spenceb. 

The  works  at  Spencer,  constructed  in  1897,  consist  of  11  filter  beds 
with  a  total  net  filtration  area  of  9.3  acres,  only  a  small  portion  of  which 
is  underdrained.  The  sand  of  which  the  beds  are  composed  is  of  excel- 
lent quality  for  the  purpose. 

The  works  are  ordinarily  operated  with  care,  but  during  portions  of 
the  year  the  sewage  is  not  evenly  distributed  over  the  entire  area.  When 
the  water  in  the  ground  is  high  the  entire  quantity  of  sewage  is  not 
conveyed  to  the  filter  beds. 
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Stockbbidgb. 

The  works  at  Stockbridge,  which  were  first  operated  in  1899,  consist 
of  4  sand  filter  beds,  with  an  area  of  1  acre,  and  an  irrigation  field 
with  an  area  of  2.6  acres.  The  filter  beds  are  composed  of  sand  of  good 
quality,  but  the  soil  of  the  irrigation  field  contains  much  fine  material. 
The  filter  beds  and  the  irrigation  field  are  underdrained  with  lines  of 
pipe  from  3  to  4.5  feet  deep  and  23  feet  apart  in  the  filter  beds  and 
30  feet  apart  in  the  irrigation  field.  The  filter  beds  are  not  used  in 
the  cold  weather,  all  of  the  sewage  being  discharged  onto  the  irrigation 
field. 

Westborough. 

The  works  at  Westborough,  which  were  first  operated  in  1892,  but 
which  have  since  been  reconstructed  and  added  to,  consisted  during  the 
year  1911  of  12  filter  beds  with  a  net  filtration  area  of  5.0  acres.  Prac- 
tically all  of  the  sand  of  which  the  beds  are  composed  was  handled 
during  construction,  and  it  is  all  of  excellent  quality  for  the  purpose. 
The  beds  are  underdrained  with  lines  of  tile  pipe  between  30  and  40 
feet  apart  and  6  feet  in  depth. 

The  sewage  dischai^ed  at  these  works  varies  considerably  in  strength 
from  season  to  season,  owing  to  leakage  and  to  the  discharge  of  factory 
wastes  into  the  sewers.  For  a  few  years  previous  to  1911  the  sewage  con- 
tained a  great  quantity  of  waste  from  the  manufacture  of  yeast,  which 
greatly  impaired  the  eflBciency  of  the  plant,  but  since  the  elimination  of 
this  waste  from  the  sewage,  tlie  construction  of  additional  beds  and  the 
removal  of  a  considerable  quantity  of  surface  sand,  which  was  clogged  by 
the  sewage  containing  the  yeast  wastes,  the  eflBciency  has  been  increased 
and  during  the  past  year  has  been  well  maintained.  The  sewage  is  well 
distributed  over  the  entire  area,  and  the  surfaces  of  the  beds  receive 
careful  attention. 

WOKCESTEB. 

The  works  at  Worcester  comprise  a  grit  chamber,  a  chemical  precipi- 
tation plant  in  which  the  light  sewage  is  treated  with  lime  and  given  a 
sedimentation  period  averaging  seven  hours,  and  a  sand  filtration  area 
consisting  of  75  beds  with  a  total  net  area  of  74.3  acres,  which  is  used 
for  the  treatment  of  the  heavy  day  sewage.  These  beds  are  constructed 
of  sand  of  excellent  quality  for  the  purpose  and  are  underdrained  with 
lines  of  pipe  4  to  6  feet  in  depth  and  from  35  to  50  feet  apart.  The 
precipitation  plant  was  constructed  in  1891  and  the  first  of  the  filter 
beds  in  1898. 

The  entire  plant  is  operated  with  great  care,  but  the  eflBciency  of  the 
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sand  filtration  area  is  probably  somewhat  impaired  by  chemicals  con- 
tained in  the  sewage  which  are  introduced  into  the  sewers  from  various 
manufacturing  establishments.  Experiments  are  being  carried  on  at 
this  works  relative  to  the  disposal  of  sewage  in  tanks  with  separate 
compartments  for  the  digestion  of  sludge  and  by  filtration  through 
sprinkling  filters. 

The  results  of  analyses  of  sewage  from  many  of  the  sewage-disposal 
works  in  the  State  are  presented  in  the  following  tables.  At  some  of  the 
works  composite  samples  of  the  sewage  are  collected  throughout  the  day 
and  doubtless  give  a  fair  average  of  the  character  of  the  sewage  and 
effluent  from  settling  tanks.  In  some  cases  it  has  been  difficult  to  obtain 
representative  samples  of  the  sewage^  but  in  nearly  all  cases  it  is  probable 
that  the  effluent  is  quite  representative,  though  a  number  of  the  effluents 
contain  a  considerable  quantity  of  ground  and  rain  water. 


« 
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In  the  following  tables  are  given  the  results  of  the  operation  of  set- 
tling tanks  at  the  various  filtration  areas  during  the  year  1911.  These 
results  have  been  obtained  from  analyses  of  the  sewage  as  it  enters  the 
settling  tanks  at  the  various  filtration  areas  and  from  analyses  of  the 
effluent  as  it  flows  from  the  tanks  to  the  filters.  There  is  of  course  in 
the  sewage  of  most  towns  a  considerable  variation  in  different  parts  of  the 
day^  and  where  there  is  a  large  leakage  of  ground  water  the  night  sewage 
often  varies  greatly  from  the  average  during  the  day.  In  a  large  pro- 
portion of  the  works  it  has  been  practicable  to  obtain  samples  of  effluent 
from  settling  tanks  which,  judging  from  the  chlorine,  represent  fairly 
closely  the  average  strength  of  the  sewage  entering  the  tanks,  but  in  a 
number  of  cases  the  effluents  from  settling  tanks  apparently  represent 
much  weaker  sewage  than  that  entering  the  tanks  at  the  time  the  samples 
were  collected.  This  is  especially  the  case  at  Hudson,  Marlborough, 
Northbridge  and  Gardner  and,  to  some  extent,  at  Hopedale  and  Milford. 
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Tabub  No.  4.  —  Average  ResulU  of  the  Amdytes  of  Monthly  Samples  of  Effluent, 
arran^  according  to  the  Amount  of  Total  Alimminoid  Ammonia. 

IPuti  in  100,000.] 


Coooard 

Miirord 

Jlttiek, 

Pitl^ld.- 

Nonrood 

Clioton.' 

8IWW.- 

Hod^n 

Owlur(ald«n*),       .        .        . 

8«ithbridpi.>        .... 

Wo-tn, 

AmhMW 

Breckloo.- 

AndovM-,' 

Wo™rt.r,' 

Hop«Uk.i 

Oudiw  {Tmnpl«»n  »i«),' 

.03 
-M 

.a 
-is 

x 

.(8 
.M 

.a 

■ 

-41 

».« 

40.12 
ISM 
H.BT 
17.M 
».B1 

ti.3i 

St.O* 

n.«6 

IS.l) 

u.u 

18.04 
03.» 

3T.W 
19.40 

21.40 

*JM 

2S.0S 
OT.M 

W.» 
39-iS 

-OS 

.» 

.41 

.00 

.M 

-ST 
1-M 

.74 

1.42 
1.48 
1.41 
.81 

1.21 

1.17 

3.17 

l.£7 

.oaa 

.0401 
.H71 
.Ult 
.0»7 
.0178 

.0031 
.0«« 
.OSU 
.0714 
.0§87 
.0881 
.0*00 
.OMO 
.OMO 
.0W7 
.1001 
.1*01 
.1112 

,1847 

1.07 
10.11 

1.28 

s.sa 

S.IO 
fl.»T 

n.n 

8.08 
(.48 

7.» 

S.48 

4.40 

1.S7 

ll.Ol 
0.02 
U.ll 

7.« 

1.0000 
1.18S3 

.82(0 

.7200 
.8300 

.1188 

.«OSB 
1.SS24 

.7880 
1-6888 

.7*00 

.0817 

.1117 
.4011 

.1802 

.8748 
.250. 

0080 

.0068 
.0080 
.0040 

ooss 

.0488 
.01»8 

.0128 
.0043 

.0243 

.0206 

.0091 
.0132 

-0107 
.0102 

.0288 

.18 
.49 
.8! 
.SO 

.63 

,80 
.74 

.87 

1.01 

l.M 

1.74 

1.30 

.0000 
.0238 
.1807 

.1»0 

.4ni 

.0180 
8881 

.8300 

.4042 
0894 
3028 

.3887 

2.2700 
.9568 

2(213 

>  Cambincd  filUr  sod  inifMlon  field. 

■  Cambined  CHt  and  wwt  underdnina. 

■  ComblMd. 
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Tablb  No.  5.  ~  Filter  Effivents  arranged  according  to  the  Amount  of  Total  A{- 

buminoid  Ammonia  in  the  Applied  Sewage. 

fPttrta  in  100/XN).] 


CiTT  OB  Toww. 


Gardner  (old  area), 

Framincham,  . 

Marlborouch,  . 

Brockton, 

Woro68tor, 

Spencer,  .... 

Norwood, 

Andover 

Clinton 

Weetborough,  . 
Gardner  (Templeton  area), 
Hudson,  .... 
Hopedale, 

Concord 

Milford,    .... 

Natick 

Leicester, 


Southbridge, 
Stockbridge, 
Fittsfield. 
Northbridge, 
Medfield. . 
Amherst, . 
Marion,     . 


Nitrates 

in 
Effluent. 


Nitrites 

in 
Effluent. 


Iron  in 
Effluent. 


1.5858 
.5888 

1.8SM 
.4011 
.1187 
.6068 
.2182 
.1802 
.0804 
.7400 
.2506 
.7850 
.8740 
1.0000 
1.1683 
.7206 
.1080 
.0627 
.3260 
.0800 
.7075 
.0362 
.1117 
.1300 


.0325 
.0275 
.0147 
.0107 
.0105 
.0043 
.0214 
.0102 
.0128 
.0206 
.0175 
.0243 
.0263 
.0060 
.0056 
.0485 
.0001 
.0140 
.0040 
.0106 
.0086 
.0020 
.0282 
.0086 


.3687 

.4721 

.0804 

2.2700 

2.5000 

.4042 

.8682 

.0563 

.5300 

.6100 

2.5233 


.0780 
.0060 
.0236 
.2307 
.4006 
1.7073 
.1200 
.0160 
.0217 
.0607 
.4000 
.8807 


Albuminoid 

Ammonia 

in  Applied 

Sewage. 


1.73 

1.71 

1.45 

1.42 

1.16 

1.01 

.86 

.84 

.80 

.80 

.75 

.73 

.68 

.63 

.56 

.56 

.52 

.40 

.40 

.48 

.46 

.44 

.34 

.17 
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Table  No.  6.  —  Showing  Extent  of  Sewerage  System,^  the  Approximate  Average 
Amount  oj  Sewage  discharged  at  most  of  the  Works,  the  Net  Area  of  the  Filters 
and  the  Average  Rate  of  Operaiion, 


City  ob  Town. 


Pop- 
ulation 
IMO. 


Length 

of  Sewers 

(Milee). 


AveiBce 
Flow 

(Gkdlons 
per  Day). 


Area 
(Acres). 


Rate  of 

Operation 

with  Even 

Distribution 

of  Sewage 

(Gallons 

per  Acre 

per  Day). 


Amherst, 
AndoTer, 
Brockton, 

Clinton 

Conoord, 

Fnuningham, 

Gardner  (old  area), 

Oaidner  (Templeton  arpa), 

Hopedale, 

Bndeon, 

Marlborough,  . 
Milford,  .... 

Natiek 

Northbridge,  . 

Norwood, 

Pittifield, 

Southbridge,  . 

Spencer, .... 

Wertborough, . 

Woraeeter, 


5,112 
7,801 
M,878 
13,075 
6,421 
12,984 
14,690 

2,188 

6,743 

1,460 

14.670 

13.066 

0366 

8,807 

8,014 

82,121 

12,603 

6,740 

6.446 

145.086 


6.6 

10.7 
66.0 
21.6 
7.0 
18.2 
26.8 


8.0 

3.1 

25.3 

18.8 
12.8 
1S.5 
48.1 
12.6 


88.4< 


325,000* 

2.00 

200,000 

3.65 

1,547,000* 

37.00 

826,000* 

26.23 

274,000* 

3.30 

532,000* 

20.75 

130,000 

2.50 

520.000 

10.00 

108,000* 

3.25 

218.000 

9.00 

80.000* 

.66 

600.000 

20.00 

374.000 

9.30 

500.000* 

12.60 

107.000 

6.75 

400,000 

6.64 

1,819,000* 

25.00 

800,000* 

8.50 

407,000 

9.30 

260,000 

5.00 

4,010.000 

74.30 

163,000 
66,000 
42,000 
31,500 
83,000 
25,600 
52,000 
62,000 
31,700 
28,700 

121,000 
20.000 
40,200 
40,400 
20,200 
60,000 
70,300 
94.000 
48,800 
52,000 
66.100 


1  All  separate  systems. 
*  Estimated. 


*  (Quantity  pumped. 

*  Sewage  only,  65.8  miles  for  sewage  and  surface  water. 


The  population  and  valuation  of  all  of  the  cities  and  towns  in  Massa- 
chusetts in  1910  are  given  in  the  following  table,  in  which  those  cities 
and  towns  having  sewerage  systems  are  separated  from  those  not  hav- 
ing sewerage  systems.  The  cities  and  towns  are  arranged  according  to 
their  population  in  1910,  and  the  rank  of  each  according  to  the  last 
three  decennial  censuses  is  also  given. 
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Tabk  No.  7. 


Population  in  IMO. 

Valuation. 
1010. 

Rank  aooobdxnq  to 
Population. 

CiTT  OB  Town. 

Places 

with 
Sewerage 
Systems. 

Places 
without 
Bewerace 
Systems. 

mo. 

1090. 

Ifli. 

BoflTON,    . 

•        ■        •        • 

670.685 

- 

11.430,081,033 

1 

1 

1 

WOBCBBTSR,       . 

145,086 

- 

146.201,068 

2 

2 

2 

Fau.  Rivsb, 

110.305 

- 

06,130,600 

4 

8 

8 

LOWKIX,   . 

106,204 

85,175.700 

8 

4 

4 

Cambxxdgb,    , 

104,830 

- 

114.004,002 

5 

5 

5 

Nbw  BBZ»rOBD 

• 

06.652 

- 

87.503.240 

0 

8 

6 

Ltitn, 

80.336 

74.081.012 

6 

6 

7 

SpBocanBLD,  . 

88,036 

- 

116.218.874 

8 

0 

8 

Lawbbncb, 

85,802 

- 

64.241.086 

7 

7 

9 

SOMBBTILUa,     , 

77,236 

65.411.410 

10 

10 

10 

HOLTOXB, 

57,730 

- 

50,506.650 

11 

11 

11 

Bbocxton. 

56.878 

- 

43.011.145 

15 

12 

13 

Maldbm,  . 

44.404 

- 

45.004,522 

10 

16 

13 

Havbbbxll,     , 

44.115 

- 

32,577.268 

14 

13 

14 

Salbm,     . 

43.697 

- 

36,023,041 

13 

14 

16 

Nbwton, 

80.806 

- 

80.837.081 

18 

17 

16 

Fitcbbubg, 

37.826 

- 

30.815.118 

20 

18 

17 

Taqmton, 

34.260 

- 

25.326,745 

16 

10 

18 

EyBBBIT, 

33.484 

- 

27,342,303 

32 

21 

19 

QniNCT,   . 

32.642 

- 

30.606,390 

23 

23 

20 

Cbblbba, 

32.452 

- 

25.403,242 

13 

15 

21 

PlTTSriBU), 

32.121 

- 

24,474,460 

22 

25 

22 

WALTHAIff, 

27.834 

- 

28.563,213 

21 

24 

28 

Brooklime, . 

27.702 

- 

118,513,024 

30 

26 

34 

CmooPEB, 

25.401 

- 

13.025,483 

36 

27 

25 

Gloucbbtbb, 

24.308 

- 

23,264.233 

17 

20 

26 

Medvobd, 

23.150 

- 

24,264,078 

31 

29 

27 

NOBTB  Adams, 

22.010 

- 

16.546,648 

24 

22 

28 

Nobtbampton, 

10.431 

- 

15.006,687 

25 

28 

29 

Bbtbblt, 

18,650 

- 

36,806,035 

34 

32 

80 

RevBXB, 

18.210 

- 

15,660.186 

66 

46 

81 

Leominster, 

17.580 

- 

12.836,174 

53 

37 

»l 

Attleborough, 

16,215 

- 

15.186.731 

40 

41 

33 

Westfield, 

16,044 

- 

0.840.516 

38 

38  ' 

34 

Peabody, 

15.721 

- 

11.110,151 

87 

89 

85 
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Table  No.  7 — Continued. 


CiTT  OB  TOWK. 


Hyde  Pftrk, 

WOBVBN, 

Nbwbxtbtpobt 

Gardner,  . 

Mablbobouob 

dinton,   . 

Milford.    . 

Adame,    . 

Fnunincfaam, 

Weymouth, 

Watertown, 

Southbridce, 

Plymouth, 

Webster, 

Methuen, 

Wakefield, 

Arlington, 

Greenfield, 

Winthrop, 

Amenbuiy, 

Natkk.     . 

North  Attleboroush 

Danreri,  . 

Wineheater, 

Dedham, 

West  Springfield 

Northbridge, 

Ware, 

Palmer,    . 

Athol,       . 

Eaathampton, 

Middleborough 

Braintree, 

Saugus,     . 


PopuLAnoH  nr  IflO. 


Places 

with 

Sewerage 

Systema. 


Plaoea 

without 

Sewerage 

Systema. 


16.716 
16.607 
16.308 
U,M9 
14.099 
14,670 
13,076 
13,066 
13,026 
12.948 

12,876 
12,692 
12,141 
11.609 
11.448 
11.404 
11.187 
10,427 
10.132 

9.866 
9.662 

9.309 
9.'284 
9,224 
8.807 
8.774 
8.610 
8,636 
8.|524 
8.214 


12,895 


9.894 


9,407 


8.066 
8,047 


Valuation, 
1919. 

ItlNK  AOOOBDIMQ  TO 

Population. 

mo. 

1909. 

1919. 

817.063,660 

46 

86 

36 

16.041,961 

36 

36 

37 

11.638.886 

29 

31 

38 

18.228.616 

27 

30 

89 

7.999.254 

46 

45 

40 

10.808.089 

28 

34 

41 

8,841.229 

36 

33 

42 

8,830.094 

43 

40 

43 

7.165.492 

41 

44 

44 

12.041,289 

40 

43 

46 

8.323.916 

33 

42 

46 

16,479,139 

'66 

48 

47 

6,392.076 

48 

47 

48 

11.596.979 

62 

49 

49 

10,206,433 

66 

53 

50 

0,675.090 

77 

61 

61 

9,671,633 

67 

62 

52 

12,040,688 

67 

64 

63 

10,483.859 

68 

57 

64 

12,219.156 

187 

74 

65 

6.352.115 

39 

61 

56 

8.226.368 

42 

50 

57 

7,004.337 

68 

63 

58 

6,528.601 

60 

56 

69 

13.820,399 

73 

64 

60 

14,247.994 

64 

62 

01 

7.306.002 

71 

65 

02 

5,673.724 

82 

67 

03 

5,281,108 

61 

56 

04 

4,389.877 

69 

68 

66 

4.796,239 

60 

66 

66 

6.976,370 

92 

80 

67 

6.053.968 

65 

68 

68 

6.477.294 

75 

75 

69 

6.832.570 

109 

87 

70 
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Table  No, 

7 — Continued. 

Population  in  1910. 

Valuation, 

mo. 

Rank  accoboino  to 
Population. 

CrrY  OB  Town. 

Plaoee 

with 

Sewerage 

Systems. 

Places 

without 

Sewerage 

Systems. 

IIM. 

IfOO. 

1010. 

Norwood, 

8,014 

- 

814,510,576 

107 

■    82 

71 

Milton,     . 

7,024 

- 

30,027,548 

94 

70 

72 

Bridcewater,    . 

- 

7,688 

3,469,277 

07 

77 

73 

Harblehead.     . 

- 

7,838 

8,165,136 

47 

60 

74 

Andover,  . 

7,801 

- 

8,268.227 

63 

60 

75 

Whitman, 

- 

7,292 

4,938,660 

88 

72 

76 

Stoneham, 

7,060 

- 

5,182,026 

62 

71 

77 

Rockland, 

- 

6,928 

4,284,547 

69 

86 

78 

Montacue, 

6,866 

- 

4,410,049 

61 

73 

70 

Hudion,  . 

6,743 

- 

4,406,495 

70 

83 

80 

Spencer,  . 

6,740 

- 

4,014,410 

44 

60 

81 

Concord,  . 

. 

6,421 

- 

7,810,410 

01 

70 

82 

Maynard, 

6,890 

- 

3,884,701 

138 

133 

88 

Stoughton, 

- 

6.816 

3.632,469 

74 

84 

84 

Swampscott,    . 

6,204 

- 

11,274.093 

117 

101 

85 

Great  Barrington, 

6,926 

- 

6,270.788 

81 

76 

86 

Reading,  . 

- 

5,818 

5,742,532 

100 

04 

87 

Ipewich,  . 

- 

5,777 

5,160.855 

80 

07 

88 

Grafton,  . 

- 

5.705 

2.954,056 

78 

05 

80 

Winohendon,    . 

- 

6,678 

4,158,306 

08 

03 

00 

Blaokstone, 

- 

6,648 

2,271,572 

64 

78 

01 

Franklin, 

6.641 

- 

3,922,637 

76 

01 

02 

Belmont, . 

5.642 

- 

6,854,544 

166 

113 

03 

North  Andover, 

5,529 

- 

5,211,428 

106 

108 

04 

Abington, 

- 

5,455 

2,991,324 

06 

103 

05 

Westborough, 

5,446 

- 

3,363.258 

70 

86 

06 

Welleeley, 

- 

5,413 

15.322.124 

111 

88 

07 

Orange,    . 

5,282 

- 

4,085,123 

83 

81 

08 

Mansfield, 

- 

5,183 

4,092,054 

113 

110 

00 

Easton,    . 

- 

5,139 

5.088,598 

87 

06 

100 

Fairhaven, 

5,122 

- 

3.509,891 

130 

121 

101 

Amhent, . 

5,112 

- 

3.051,140 

86 

00 

102 

Needham, 

- 

5,026 

6.143,578 

123 

100 

103 

Chelmsford,     . 

- 

5,010 

4,615,068 

130 

112 

104 

HSngham, 

- 

4,966 

6,930,664 

84 

80 

105 

No.  34.]       EXAMINATION  OF  SEWER  OUTLETS: 


387 


Table  No.  7— Continued, 


City  ob  Town. 


Ladlow,  . 
Leodngton, 
South  Hadley, 
Walpole,  . 
Ganton,  . 
Ifonaon,  . 
HOlbury, 
Banutoblo, 

Uxbridc^t 

Dutmoixth, 

Ftovinoetown, 

Randolph, 

Dudley,  . 

Roekport, 

Wazron,    . 

Lee,.        .       . 

Waraham, 

Foocborough,    . 

Templeton, 

Tewksbury, 

WiUiamBtown, 

Dilton,     . 

Hardwick, 


Medfield.  . 
Draout,    . 
East  Bridgewater,    . 
Oxford,     . 


Falmouth, 
Sutton,     . 
North  Brookfield,    . 
Lenox, 

Nantucket, 


Population  in  1910. 


Plaoee 

with 

Sewerage 

Systems. 


•  • 


*  •  • 


•  • 


4fVfto 


4,8M 


4,106 


3,708 
3,568 
8,524 

3,466 


3,237 


3,075 
3,060 
2,962 


Plaoee 

without 

Sewerage 

Systems. 


4.018 

4,802 
4,707 
4,758 
4,740 
4,676 
4,671 
4,378 
4,360 
4,301 
4,267 
4,211 
4,188 

4,103 
3,863 
3,756 
3,750 


3.501 

3.461 
3,363 
3.361 

3,144 
3,078 


2.957 


Valuation, 
1910. 


83.991,012 
8.640,266 
3,227.044 
4.566.099 
4.603,931 
1,962.990 
2.451,189 
6,221.967 
3.060.637 
4,249.897 
2,082,066 
2,303.882 
1,820,724 
3^848,450 
2.063.147 
2.102,875 
4,997,052 
2,204,432 
1,752.065 
1,341.886 
3.580.541 
4,610.160 
2.013.791 
2.011,454 
1.900.642 
2.329,492 
2,303,788 
2.072.912 
2.596.652 
9.563,560 
1,307,877 
1.707.572 
6.335.406 
3.473,416 
1.908,838 


Rank  aocobding  to 

POPUIiATION. 


177 
118 

96 
144 

85 
110 

90 
102 
114 
121 

80 
103 
127 
101 

78 
105 
112 
128 
125 
140 

98 
135 
129 
153 
209 
173 
131 
143 
122 
146 
119 
104 
134 
116 
156 


1900. 


123 
114 
102 
120 
100 
128 
104 
106 
118 
117 
107 
HI 
122 

08 
105 
110 
126 
130 
125 
116 

02 
136 
132 
149 
139 
131 
135 
145 
127 
124 
129 

99 
138 
137 
172 


1910. 


106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
187 
138 
130 
140 
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CiTT  OR  Town. 


Population  in  IMO. 


Plaoea 

with 

SeweraciB 

Systems. 


Pepperell, 

Westport, 

Westford. 

Holbrook, 

Somerset, 

Ajrer, 

Billerica,  . 

HoUiston, 

Medway,  . 

Manchester, 

Cohasset, 

Norton,    . 

Scituate,  . 

Bourne,    . 

Lancaster, 

Hopkinton, 

Kingston, 

Auburn,  . 

Seekonk,  . 

Wilbraham,      . 

Hanover, 

Sharon,    . 

Groveland, 

Dighton,  . 

West  Bridgewator,  . 

Deerfield, 

Wayland, 

Brookfield, 

Iferrimac, 

Hopedale, 

Groton,    . 

Douglas,  . 

Holden,    . 

Shirley,    . 

Acton, 


2.789 


2,188 


Plaoes 

without 

Sewerage 

Systems. 


2,953 
2,928 
2,851 
2.816 
2,798 
2,797 

2,711 
2.696 
2.678 
2,585 
2,544 
2,482 
2,474 
2,464 
2.452 
2,445 
2.420 
2.397 
2,332 
2,326 
2,310 
2.253 
2,235 
2,231 
2,209 
2,206 
2.204 
2.202 

2,155 
2,152 
2.147 
2,139 
2,136 


Valuation, 
1919. 


12,316,594 
1,879.255 
2,344,168 
1,615.692 
1.460.754 
2.116.075 
2.855.846 
1.727.538 
1.453.664 

16.947,227 
8.425.307 
1.250,499 
4,635.042 
4,395.415 
4,778,268 
1,616,003 
1,834,823 
1,242,67 
1,283.490 
1,215.648 
1.619.814 
2324.364 
1,175,229 
1,143,556 
1.315,410 
1.885.442 
2.542.454 
1.328.678 
1.297.240 
6,671.281 
4,283.327 
1,347.893 
1.791,207 
1,164,290 
2,167,930 


Rank  accobdino  to 

PoPXTIiATION. 


120 
145 
155 
150 
165 
160 
162 
142 
126 
189 
151 
191 
154 
214 
157 
99 
201 
207 
224 
187 
167 
203 
158 
182 
178 
132 
170 
115 
140 
238 
171 
179 
141 
237 
181 


1900. 


115 
140 
146 
162 
161 
154 
141 
148 
142 
150 
143 
186 
152 
202 
151 
147 
177 
205 
200 
209 
164 
171 
155 
190 
195 
175 
159 
134 
166 
168 
174 
167 
153 
199 
166 


mo. 


141 
142 
143 
144 

145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
178 
174 
175 
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Cmr  OR  TowK. 


Williamaburg, 
Hftrwich, . 
Aahbumfaam, 
W68ton,    . 
Hull. 
Upton,     . 
Belehertown, 
dttriton. 
Avon, 
Reboboth, 
Hadley,    . 
Hatfield,  . 


Geoifetown, 

Sturbridfe, 

Shxewsbury, 

Stoekbridce, 

Deonifl,    . 

Wilmington, 


Sheffield, . 

Toirneend, 

Hamilton, 

Southbocough, 

Rutland,  . 

Wrentham, 

Coliain,    . 

Ifanhfield.       . 

Raynham, 

N(»thborouch, 

Bellingham,     . 

Aeuahnet, 

Dmcbury, 

Sandwich, 

Aabland,  . 


PoFuianoN  IN  IMi. 


Places 

with 
Sewerage 
Systems. 


Plaoes 
without 
Sewerage 

Systems. 


2,103 


1,M6 


1,933 


•  • 


2,132 
2.115 
2,107 
2,106 

2,071 
2.054 
2,032 
2,013 
2,001 
l,Vv9 

1,078 
1.058 
1.957 
1,946 

1,019 
1,858 
1.854 
1,817 
1,761 
1.749 
1,745 
1.743 
1.743 
1.741 
1,738 
1,725 
1,713 
1,696 
1,692 
1.688 
1,688 
1.682 


Valuation, 
1910. 


$1,030,390 
1,420,245 
1,043.470 
8.748.609 
5.606.743 
1,154,040 

939,207 
1.307,664 

979,471 

871,950 
1,877,976 
1,388.973 
1,824.445 
1.028.318 
1,069,506 
1,800,536 
4.502.608 
1,347,057 
1,465.908 
1,129.912 
1,114,546 
1,332.153 
4,419.559 
8,016,516 

719.110 
1,233.618 

744,031 
2,002,706 

854,541 
1,395,575 

895.813 

805,519 
2,308,400 
1,057.182 
1,210,363 


RaKX  AOCOBniKO  TO 

Population. 


172 
136 
168 
200 
258 
183 
162 
185 
218 
190 
199 
232 
211 
163 
169 
218 
161 
133 
235 


175 

193 

264 

164 

261 

147 

198 

196 

221 

176 

222 

249 

180 

186 

148 


179 
156 
182 
185 
196 
178 
160 
183 
194 
184 
191 
216 


181 

178 

204 

169 

157 

208 

221 

188 

189 

206 

180 

230 

144 

198 

187 

213 

163 

197 

236 

170 

223 

214 


mo. 


176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
*  201 


208 
204 
205 
206 
207 
208 
209 
210 
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Population  in  IMO. 

Valuation, 
1910. 

'      Rank  aooordino  to 
popui^tion. 

CxTT  OB  Town. 

Places 

with 
Sewerage 
Systems. 

Places 
without 

Systems. 

mo. 

ISOO. 

1010. 

Carver, 

- 

1.063 

81.530.050 

257 

250 

211 

Salisbury, 

- 

1,658 

800.717 

225 

211 

212 

Northfield,       . 

- 

1,642 

1.415,003 

184 

176 

218 

EsBex, 

- 

1,621 

1.212,445 

105 

201 

214 

Buekland, 

- 

1.673 

721,143 

205 

225 

215 

Chatham, 

- 

1,504 

1,286,607 

174 

102 

216 

Eaat  Longmeadow, 

- 

1.558 

711,008 

- 

240 

217 

Cheahire, 

- 

1,508 

830,342 

226 

237 

218 

Bhelburae, 

- 

1,406 

1.810,114 

206 

215 

210 

Newbuiy, 

- 

1,482 

1,808,340 

215 

207 

220 

Huntington,     . 

- 

1,478 

638,778 

217 

210 

221 

West  Newbury, 

- 

1.478 

1.180,571 

188 

212 

222 

Freetown, 

1,471 

086,314 

216 

227 

228 

Marion,    . 

1,400 

- 

4,777,715 

283 

277 

224 

Sherbom, 

- 

1,428 

1,552,583 

210 

218 

225 

Yarmouth,       .    , 

- 

1,420 

2.410,102 

102 

108 

226 

Norwell,  . 

- 

1,410 

1,000,785 

802 

210 

227 

Millia,       . 

- 

1,300 

1,107,823 

204 

254 

228 

Lunenburg, 

- 

1.808 

1,181,246 

241 

281 

280 

Plainville, 

- 

1,386 

704.020 

- 

- 

280 

Chester,   . 

- 

1,377 

741,616 

228 

222 

231 

Rowley,   . 

- 

1.368 

760.876 

281 

228 

282 

Sterling,  . 

- 

1,350 

1,151,538 

233 

226 

238 

Weatminster,    . 

- 

1.353 

847.667 

107 

282 

284 

Pembroke, 

- 

1.336 

007,428 

228 

284 

285 

West  Brookfield,      . 

- 

1,327 

064.005 

204 

224 

886 

West  Stockbridge, 

- 

1,271 

446,220 

210 

,   842 

287 

West  Boylston, 

- 

1,270 

786,860 

184 

158 

238 

Westwood. 

- 

1,266 

2.741,170 

- 

240 

280 

Mattapoisett,  . 

- 

1,238 

1.086.080 

240 

858 

240 

Bedford,  . 

- 

1,231 

1.440.834 

244 

280 

241 

Conway,  . 

- 

1,280 

727,818 

212 

220 

242 

Littleton, 

- 

1,220 

1,115,704 

251 

241 

248 

Clarksburg, 

- 

1,207 

266.381 

278 

274 

244 

Tisbury,  . 

- 

1,106 

1.602,750 

208 

245 

245 
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PoputATioir  IN  IMO. 

Valuation, 

mo. 

Rank  acoobdxnq  to 
Population. 

CiTT  OB  TOWH. 

Plaoee 

with 
Sewerage 
Systema. 

Plaoea 
without 
Sewerase 
Systema. 

mo. 

mo. 

1010. 

- 

1.101 

81.280,121 

230 

288 

246 

Nahant,   . 

' 

1,184 

- 

8,076,406 

270 

243 

247 

Lincoln,    . 

- 

1,176 

8.520.205 

250 

247 

248 

Topefield, 

- 

1,174 

1.420,710 

252 

250 

240 

EryinCt     • 

- 

1.148 

1,051,321 

263 

260 

250 

LakevUle, 

- 

1.141 

720.555 

268 

270 

251 

Middleton,       . 

- 

1,120 

832,018 

260 

282 

252 

New  Ifarlborouch, 

- 

1.124 

710.404 

227 

233 

253 

Sudbury, 

- 

1,120 

1,303,166 

236 

244 

254 

Hiosdale. 

- 

1,116 

506.050 

104 

217 

255 

Stow, 

- 

1,116 

056,040 

274 

263 

256 

RoelMster, 

- 

1.000 

667,863 

255 

266 

257 

Oak  Bluffs,      . 

1,084 

- 

1,827.608 

245 

251 

258 

Loncmeadow,  . 

1.084 

- 

1.502.854 

150 

285 

250 

Orleans,    . 

- 

1,077 

688.122 

234 

248 

260 

Hubbardston, . 

- 

1.073 

702.285 

220 

235 

261 

North  Raading, 

- 

1,050 

731,082 

281 

258 

262 

Sunderland,     . 

- 

1.047 

506.680 

806 

204 

263 

Harvard,  . 

- 

1.034 

1,853.506 

243 

246 

264 

WeUfleet, . 

- 

1.022 

1.288.537 

220 

265 

265 

Southwick, 

- 

1.020 

604.768 

272 

256 

266 

Wenham, 

- 

1.010 

2.787.020 

276 

281 

267 

Chariemont,    . 

- 

1.001 

528.668 

262 

252 

268 

Berkley.  .       . 

- 

000 

410.601 

275 

273 

260 

RuaeeU.    . 

- 

065 

743.263 

280 

287 

270 

Norfolk.  . 

- 

060 

855.701 

273 

267 

271 

Aakfield,  . 

- 

050 

651.873 

250 

272 

272 

Beoket. 

- 

050 

527.430 

267 

264 

278 

laneeborouch. 

- 

047 

520.352 

253 

201 

274 

cm.        ... 

- 

042 

475,157 

265 

260 

275 

Lynnfield, 

- 

Oil 

800.106 

203 

278 

276 

BerUn,      .        . 

• 

- 

004 

562.307 

277 

262 

277 

Aahby,     . 

- 

885 

778.888 

280 

270 

278 

Mendon,  . 

- 

880 

757.307 

270 

276 

270 

Enfield,    . 

- 

874 

730.850 

266 

257 

280 
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City  ob  Town. 


POPTTLATION  IN  IMi. 


FlAoes 

with 
Qewengfi 
Systems. 


Places 
without 
Sewerage 
Systems. 


Southampton, 

Brimfield, 

Whately,  . 

TyngsboToush, 

Piinoeton, 

Dover, 

Royalaton, 

Granville, 

Bolton,     . 

Granby,  . 

Petersham, 

Bemardston,    . 

Dana, 

Leverett,  . 

Boxford, 

Blandford, 

Boylston, 

Truro, 

Richmond, 

Hampden, 

New  Salem,     . 

Cummington,  . 

Brewster, 

■ 

£gremont, 
Burlington, 
Worthington,   . 
Sandisfield, 
Plympton, 
Oakham,  . 
Carlisle,    . 
Halifax,    . 
Chesterfield,     . 
Eastham, 
Savoy, 


870 
866 
846 
820 
818 
798 
792 
781 
764 
761 
757 
741 
736 
728 
718 
717 
714 
655 
650 
645 
630 
637 
631 
605 
501 
560 
566 
561 
552 
551 
550 
536 
518 
503 


Valuation, 

mo. 


$501,650 
560,070 
484,024 
503,866 

1,300,734 

5,738,416 
646,510 
480,338 
500,181 
517,006 
040,548 
476,784 
403,751 
310,702 

1,430,070 
543,502 
485,022 
382.488 
887,203 
377.061 
374.674 
838,021 
671,144 
485.464 
628,808 
355,341 
341,085 
878,223 
382.037 
524.114 
542.205 
310.022 
450.051 
180,621 


Rank  aocordiko  to 

POPnUATION. 


254 
242 
205 
806 
260 
300 
248 
246 
288 
208 
247 
206 
303 
302 
284 
282 
207 
271 
201 
287 
285 
202 
256 
286 
307 
301 
200 
311 
200 
326 
316 
300 
810 
314 


261 
275 
206 
202 
268 
306 
271 
256 
205 
208 
280 
288 
280 
301 
802 
28S 
220 
207 
303 
200 
286 
300 
284 
200 
300 
304 
305 
810 
310 
320 
312 
308 
315 
814 


tOtt. 


281 
282 
283 
284 
285 
286 
287 
288 
280 
200 
201 
202 
203 
204 
205 
206 
207 
208 
200 
300 
301 
302 
303 
304 
805 
306 
807 
808 
300 
310 
311 
812 
313 
814 
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CiTT  OB  Town. 


POPDI.AnON  IN  IMS. 


Plaoes 

with 

Sewerage 

Systems. 


Plaees 
without 
Sewerage 
Systems. 


Wendell,  . 
Otis« 

Warwiok«  . 
Pelham,   . 
Hanoook, 
New  Braintree, 
Rowe. 
Graenwich, 
West  Tisbury,  . 
PhilliiMton* 
Hawl^,   . 
Westhampton, 
Puton,    . 
Dunstablet 
Pkinfield, 
Windsor,  . 
Fbrida,    . 
Monterey. 
Tyringham, 
Leyden,    . 
Ifiddlefield,      . 
Heath,      . 
Wales, 
Prascott,  . 
Bosborough,     . 
Chilmark, 
Goehen,    . 
Washington,     . 
Alford.      . 
liaahpee,  . 
Shtttesbuiy, 
Monroe,    . 
Peru, 
Montgomery,   . 


602 
494 
477 
4«7 
465 
494 
456 
452 
487 
426 
424 
428 
416 
408 
406 
404 
396 
388 
382 
863 
354 
346 
345 
320 
317 
282 
279 
277 
275 
270 
267 
246 
287 
217 


Valuation, 
1|10. 


1261.472 
278,101 
437,073 
288.902 
816.242 
408,637 
196,406 
255,252 
606,682 
290.813 
167.218 
246.048 
334,528 
383.556 
178.317 
279,326 
192,832 
320,602 
268.462 
174,827 
188,906 
172.606 
291.935 
187.046 
268,562 
317,406 
252.004 
278.834 
190.145 
216,282 
258.947 
172,007 
140.187 
169.074 


Raxtk  aocordino  to 
Population. 


821 

312 

315' 

325 

320 

313 

317 

318 

323 
319 
827 
330 
384 
832 
308 
331 
324 
335 
336 
828 
322 
304 
338 
340 
339 
344 
333 
343 
342 
329 
345 
341 
346 


317 
321 
307 
328 
326 
316 
311 
318 
327 
329 
830 
322 
824 
831 
338 
313 
334 
325 
335 
338 
332 
828 
293 
837 
341 
340 
342 
339 
347 
344 
336 
343 
348 
346 


1910. 


315 
316 
817 
818 
819 
320 
321 
822 
823 
324 
325 
326 
327 
328 
329 
330 
831 
832 
833 
334 
335 
336 
337 
338 
339 
340 
841 
342 
343 
844 
845 
346 
847 
848 
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Table  No.  7— Concluded. 


CiTT  OB  Town. 


Population  in  IMO. 


Plaoes 

with 
Sewerage 
Sywb&WM. 


Places 
without 
Sewerage 
Byatems. 


ToUand,  . 

Gay  Head, 

Goanold, 

Holland,  . 

Mount  Washington, 

New  Aahford,  . 


180 
182 
1S2 
145 
110 
92 


Valuation, 
1910. 


$196,819 
303M 
681,341 
98,541 
92.144 
50,251 


Rank  aogordino  to 
popttlatzon. 


887 
349 
350 
347 
348 
851 


849 
351 
350 
352 
353 


Iflf. 


349 
360 
351 
352 
353 
354 


FOOD  AND  DRUG  INSPECTION. 


1895] 


FOOD  AND  DRUG  INSPECTION. 


The  report  of  the  chief  analyst  presents  in  detail  the  work  of  this  depart- 
ment for  the  year  ended  Nov.  30,  1911.  The  following  personnel  com- 
prised the  laboratory  force:  — 


"BmsMAxm  C.  Ltthoob,  .  Chief  ATuUyit. 

Cbmmlwb  H.  Hzckst,       .  Firai  Aui.  AnoZyaf. 

IiBWXS  I.  NuiusNBXBO,    .  Stcond  Aui.  Anakftt' 

Claxbncb  E.  Mabsh,      .  Third  Aiti.  Analjfgt. 


HOBACB  F.  Dayis,     . 
Damzbl  E.  McCabtbt, 
Fbbdbbick  L.  Mabion, 
Maubici  p.  Cbowb, 


Inspector, 
Jnepectcr, 
Inepectcr, 
Inepectcr. 


The  number  of  samples  examined  during  this  period,  together  with  a 
smnmary  of  work  done  since  the  passage  of  the  law  in  1882,  follows:  — 

Food  and  Drug  Inspection  {1882-1911), 


Ybabs. 

SUMIIABT. 

im. 

Total 
1882-mi. 

Number  of  aamples  of  milk  examined, 

Number  of  samples  above  standard 

Number  of  samples  below  standard, 

Number  of  samples  of  other  kinds  of  food  examined  (not  milk),    . 

Number  of  samples  of  good  quality 

Number  of  samples  adulterated,  as  defined  by  the  statutes,  . 

Number  of  samples  of  druKs  exammed, 

Number  of  samples  of  good  quality, 

Number  of  samples  adulterated,  as  defined  by  the  statutes,  . 

Total  examination  of  food  and  drugs, 

Total  samples  of  good  quality, 

Total  samples  not  oonforming  to  the  statutes, 

4,600 

3,777 

913 

1,470 

1,128 

351 

1,114 
896 
218 

7,283 
5.801 
1.482 

115,694 
76,228 
39,466 

67.660 

55.106 

*       12,554 

22,354 

14,853 

7.501 

205.708 

146.187 

59.521 

Section  7  of  chapter  75  of  the  Revised  Laws  provides  that  the  State 
Board  of  Health  "shall  annually  report  to  the  general  court  the  number 
of  prosecutions  made  under  the  provisions  of  sections  sixteen  to  twenty- 
seven,  inclusive,  and  an  itemized  account  of  the  money  expended  in  carry- 
ing out  the  provisions  thereof;"  and  in  accordance  with  this  provision 
the  following  report  is  made. 

The  total  number  of  prosecutions  entered  during  the  fiscal  year  ended 
Nov.  30,  1911,  was  161.  Of  these,  147  resulted  in  conviction,  9  in  acquittal; 
1  was  nol-prossed;  3  were  dismissed  for  want  of  prosecution;  and  1  was 
dismissed  by  order  of  the  court.  There  are  12  cases  pending  on  appeal  to 
the  Superior  Court. 

The  amount  paid  in  fines  was  $4,015.91,  which  brings  the  sum  total  to 
$88,154.64. 
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Prosecutions. 

The  following  table  presents  the  statistics  relative  to  the  prosecutions 
which  have  been  conducted  under  the  food  and  drug  acts  since  the  begin- 
ning of  work  in  1883  (Revised  Laws^  chapter  75,  sections  16  to  27):  — 

Number  of  Complaints  entered  in  Court. 


Ybas. 


1883,  . 

1884.  . 
1885. s  . 
1886,*  . 

1887,  . 

1888,  . 

1889,  . 

1890,  . 

1891,  . 

1892,  . 

1893,  . 

1894,  . 
1896.  . 

1896.  . 

1897.  . 

1898.  . 

1899.  . 

1900.  . 

1901.  . 

1902.  . 

1903.  . 

1904.  . 

1905.  . 
1906, «  . 
1907.  . 

1906.  . 

1909.  . 

1910.  . 

1911.  . 


Food 

and  Other 

Artioles 

(not 

inctudinc 

MUk). 


Dniga. 


MUk. 


Total. 


2 
50 
10 
30 
22 
74 
78 
96 
62 
26 
14 
13 

7 
13 
10 
19 
45 
30 
26 
84 

6 

209 

177 

123 

76 

72 

112 

49 


5 

1 
1 


5 
12 


11 


2 

6 

3 

1 

6 

27 

60 

63 

138 

44 

26 

30 


Gonvic- 
tiona. 


Fines 
imposed. 


4 

9 

8 

.1 

46 

48 

44 

.1 

68 

119 

103 

-t 

10 

20 

19 

.1 

34 

64 

60 

-1 

43 

66 

61 

12,042  00 

66 

140 

124 

3.889  00 

24 

102 

96 

3.919  00 

49 

160 

135 

2.668  00 

72 

136 

123 

3.661  70 

67 

96 

92 

2.476  00 

76 

90 

77 

2.625  00 

08 

92 

86 

2.895  30 

68 

75 

74 

2.812  20 

51 

66 

64 

2.766  60 

1 

54 

64 

62 

2.060  96 

26 

47 

46 

1.482  66 

44 

94 

89 

1.890  70 

66 

95 

90 

1.874  70 

48 

76 

74 

2.617  98 

44 

79 

70 

1.207  66 

60 

62 

57 

1.609  00 

77 

313 

276 

8.486  00 

171 

409   . 

383 

7.316  00 

147 

333 

290 

6.546  00 

219 

433 

386 

8.300  30 

180 

296 

267 

5,666  74 

119 

257 

244 

5.395  21 

82 

161 

147 

4,016  91 

^  No  record  kept. 
>  To  liay  1. 1886. 


I  Four  months  only. 

*  Fourteen  months,  from  Sept.  30, 1906. 
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The  nature  of  the  offences  brought  to  the  attention  of  the  courts  during 
the  year,  ihib  names  of  the  defendants,  the  places  where  the  offences  were 
committed,  the  dates  of  trial  or  indictment,  and  the  results  of  the  prose- 
cutions, are  set  forth  in  the  following  table:  — 


Far  Sale  of  Milk  not  of  Good  Standard  QiudUy 

■ 

Namx. 

Plaoe. 

Percentage 

of  Total 

flolids. 

Date. 

Result. 

Qornuui.  Edward  J.,    • 

Abington,  . 

10.201 

May   10,  1011 

Conviction. 

Lovell,  Walter,     . 

Abington,  . 

«.7fli 

May   10, 

Conviction.  > 

Hanaoom,  Wm.  T., 

Bolton, 

11. 30^ 

Aug.  23, 

Conviction. 

Hood.  H.  P.  db  Sona, 

Cambridge, 

10.78* 

Feb.     1, 

Acquittal. 

Wotton,  Jamea  8., 

Chelmsford, 

6.70» 

Feb.     8, 

Conviction. 

Barboya,  Joseph  M., 

Dartmouth, 

0.20^ 

Aug.  26 

Conviction.  > 

Stala,  Andrew,     . 

Dartmouth, 

10.131 

Aug.  10 

Conviction. 

Andrewa,  Walter, 

Dracut, 

0.641 

Mar.    7 

Conviction. 

Andrews.  Walter, 

Dracut, 

0.141 

Mar.    7 

Conviction. 

Best,  Amos  P.,     . 

Draout, 

0.021 

Mar.    7, 

Conviction. 

Best,  Amo9  P.,     . 

Dracut, 

11.721 

Sept.  12, 

Conviction. 

Derby,  Daniel,     . 

Draout, 

0.80« 

Jan.     6, 

Conviction. 

Derby.  Darnel.     . 

Draout, 

0.60« 

Deo.  80, 

Conviction. 

Ballard,  Leonidas, 

Dudley, 

4.70i,« 

Feb.     0, 

Conviction. 

Dudley,      , 

0.60i.« 

Feb.     0, 

Conviction. 

Dttsdale.  Richard, 

Fairhaven, 

lO.Mi 

Aug.  10 

Conviction. 

DoIIoff,  Gardner, 

Fitohburg, 

lO.OOi 

June  28 

Conviction. 

Stone,  Samuel  E., 

Fitchburg, 

lO.Mi 

May  17 

Conviction.* 

Kent,  Walter  G.. 

Franklin,    . 

11.17* 

May   11, 

Conviction. 

F6well,  John  D.,  . 

Franklin, 

0.10> 

May  11 

Conviction. 

Powell,  John  D.,  . 

Franklin,    . 

U.17» 

May   11 

Conviction. 

Lowenstien,  Julius  L., 

Hinsdale. 

11.44i 

June    2, 

Conviction. 

Shaw,  Thomas  H., 

Holliston,  . 

0.841 

July   14, 

Conviction. 

Baben,  John, 

Hudson, 

11.58* 

Aug.  23, 

Conviction. 

Bhockley.  Wm.  £., 

Kingston,  . 

0.481 

Jan.    28, 

Acquittal. 

Sturcis.  Frank,     . 

Lanesborough.   . 

11.84> 

June  23, 

Conviction. 

Sykcs,  Comfort,  . 

Lanesborough.  . 

0.1fl« 

June    0, 

Conviction. 

Sykss,  Comfort,  . 

lAuesborough,   . 

10.681 

June    0, 

Conviction. 

Zappla,  Alefea,    . 

Lawrence,  . 

10.001 

Mar.    8 

Dismissed." 

Cornelius,  Louis  W.,    . 

Lenox, 

13.001 

Oct.   90, 

Conviction. 

Drew,  Wallaoe,     . 

Lowell, 

12.36* 

Jan.     6, 

Conviction. 

1  Addition  of  water  alleged  in  complaint. 

>  Appealed  to  upper  court:  case  pending. 

>  Removal  of  emm  alleged  in  complaint. 


*  Skimmed  milk;  cans  not  marked. 

•  Dismissed  for  want  of  prosecution. 
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For  Sale  of  Milk  not  of  Qood  Standard  Qiudity  —  Continued. 


Namb. 


Place. 


Peroentace 

of  Total 

SoUds. 


Data. 


Remit. 


Haley,  John  C.«   . 
Nickles.  Ralph  C, 
Nioklee,  Ralph  C, 
Bouyotia,  Daniel. 
Finkel,  Morria,     . 
Hefflon.  Darwin  F., 
Schmidsall,  Guatar. 
Nichols,  Edward  E., 
Martin,  Knott  V., 
Martin,  Stephen  C, 
Eate,  Frank  F.,    . 
Ruflso,  James, 
RusBO,  James, 
Simonian,  Charles, 
Baker,  Ifaurioe  W., 
Balser,  Theodore, 
Woodward,  Charles  E., 
Madeiro,  Virgin  P., 
8ace,  Charles  D., 
Bingeil,  Charles,  . 
Cunningham,  John  A., 
Cunningham,  John  A., 
Doherty,  Patrick, 
Doherty,  Patrick, 
Golden,  William, . 
Nielsen,  Hans, 
Benz,  John  C,     . 
Jones,  Wm.  S.,     . 
Kirchner,  Henry, 
Rice,  Robert  A.,  . 
Sykes,  George  W., 
Wehry.  Frank,      . 
Proctor,  Irving,    . 
Nickemn,  Lemuel  F., 
Stede,  Joseph, 


Lowell, 

Lowell, 

Lowell, 

Lynn, 

Lynn, 

Lynn, 

Lynn, 

Maiden, 

Marblehoad, 

Marblehsad, 

Marlborough, 

Masmard, 

Masmard, 

Methuen, 

Millis, 

Natick, 

Natick, 

New  Bedford, 

New  Braintree, 

Newton,     . 

Newton,     . 

Newton,     . 

North  Andover, 

North  Andover, 

North  Attleborough, 

Oxford, 

Pittsfield,  . 

Pittsfield,  . 

Pittsfield,  . 

Pittsfield,  . 

Pittsfield,  . 

Pittsfield,  . 

Princeton,  . 

Provincetown, 

Provinoetown, 


11.90^ 
10.«7« 
11.67» 
10.451 
11.28* 
10.88S 
11.701 
11.70 
10.82 
10.22 
10.401 
10.281 
10.10* 
10.41 « 
10.30> 
11.06> 
10.04* 
0.40* 
10.83 
11.181 
12.24* 
12.241 
0.60S 
8.93> 
11.40> 
0.94* 
fl.l7» 
11.40* 
11.341 
11.26« 
10.7«i 
12.10« 
8.40« 
11.04* 
11.84> 


Dec 

80, 

1910 

Jan. 

«. 

1911 

Jan. 

6. 

1911 

July 

18, 

1911 

Oct. 

26. 

1911 

Jan. 

21, 

1911 

Jan. 

21, 

1911 

Aug. 

31, 

1911 

July 

2», 

1911 

July 

29, 

1911 

May 

«. 

1911 

Axig. 

24. 

1911 

Aug. 

24, 

1911 

Mar. 

24, 

1911 

Feb. 

11. 

1911 

July 

9, 

1911 

July 

10, 

1911 

Aug. 

20. 

1911 

July 

10, 

1911 

Apr. 

14. 

1911 

Dec. 

29, 

1910 

Dec. 

29. 

1910 

June 

80. 

1911 

June 

80, 

1911 

May 

10. 

1911 

Feb. 

9. 

1911 

Oct. 

27, 

1911 

May 

2, 

1911 

Sept. 

8. 

1911 

Sept. 

8, 

1911 

Oct. 

13. 

1911 

Oct. 

1«. 

1911 

Mar. 

22. 

1911 

Sept. 

6. 

1911 

Sept. 

6, 

1911 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

ConWction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Acquittal. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction.* 

Conviction. 

Conviction. 

Conviction. 

Acquittal. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 


1  Removal  of  cream  aUeged  in  complaint. 
*  Addition  of  water  alleged  in  complaint. 


*  Skinuned  milk;  cans  not  marked. 

*  Appealed  to  upper  court;  case  pending. 
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Far  Sak  of  MUk  not  of  Good  Standard  QuoZtty  —  Concluded. 


Namb. 

Place. 

Peroentaoe 

of  Total 

SoUds. 

Date. 

Result. 

Nowland,  Jamec  M 

Qninoy. 

11.801 

Mar.  31,  1011 

Conviction. 

Pitronielie,  GaBpee, 

Qulnoy, 

11.851 

Blar.  31,  1011 

Conviction. 

Wakefield,  Wm.  H.. 

Spencer,     . 

o.ao* 

June  15.  1011 

Conviction. 

Qiann,  Morria,     . 

Springfield, 

9.501 

July     6,  1011 

Conviction." 

Banrille,  Joaeph  E., 

Swansea,    . 

11.621 

Feb.  24,  1011 

Conviction. 

Cbaoe,  Charlea  H., 

Swansea, 

0.301 

Feb.  24,  1011 

Conviction. 

Hoffman,  Paul,    . 

Taunton,    . 

11.721 

Sept.    2,  1011 

Conviction. 

Coop&Tf  Wm.  A*,  . 

Townsend, 

11.801 

July   11,  1911 

Conviction. 

Naaon,  Albert  L., 

Upton, 

0.7«i 

Sept.  12.  1911 

Nol-prossed. 

Panott,  Saml.  L., 

Waltham,   . 

10.00 

June  26.  1911 

Conviction. 

Rynn,  John, 

Way  land,    . 

11.47* 

July  24,  1911 

Conviction.* 

Foster,  Orlando  A., 

Westford.    . 

10.401 

May   15,  1911 

Acquittal. 

Day,  John,  . 

Winchester, 

12.301 

Nov.    2,  1911 

Conviction. 

Bennett.  Matthew  J..  . 

Wobum,     . 

11.60« 

Dec.  31.  1910 

Conviction. 

Winn,  G.  Edward, 

Wobum,     . 

10.241 

Sept.  16.  1911 

Conviction. 

Winn,  G.  Edward, 

Wobum,     . 

10.121 

Sept.  16,  1011 

Conviction. 

1  Addition  of  water  aUeeed  in  complaint. 
*  Skimmed  milk;  cans  not  marked. 


*  Appealed  to  upper  court;  case  pendinc. 

*  Removal  of  cream  alleged  in  complaint. 


For  Sale  of  Adulterated  Cream, 


Namb. 

Place. 

Adulterant. 

Date. 

Result. 

Ksot,  Walter  G., 
Powell,  John  D., 

Franklin,  . 
Franklin.  . 

Formaldehyde,    . 
Formaldehyde,    . 

May   11,  1011 
May   11,  1011 

Conviction. 
Conviction. 

For  Sale  of  Oleomargarine  aa  Butter, 

Naxb. 

Place. 

Date. 

Result. 

Chase,  Samuel  F.,  . 
Bouyotis,  Daniel,    . 

•            •            • 
■            •            • 

Fall  River,  .... 

Lynn.  

• 

Deo.  20.  1010 
July   18,  1011 

Convictton. 
Conviction. 
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For  Sale  of  Adulterated  Foods  Other  than  Milk  and  Milk  Products. 

Labd. 


Namb. 


Place. 


Adulterant. 


Date. 


Remit. 


Silverman,  Joeeph, 
White,  Jamee, 
Martin,  George  E., 


Lawrence, 
Lowell, 
Weetford,  . 


Cotton-eeed  oil, 
Cotton-eeed  oil, 
Cotton-eeed  oil. 


Mar.  8,  1911 
May  M,  1911 
Jan.    27.  1911 


Cbnvietion. 
Conyiotion. 
Conviction. 


Sausaok. 


Ryder,  Frank,    . 
Loranger,  Zephiren, 
Loranger,  Zephiren, 


Boeton, 
Lowell, 
Lowell, 


Cereal, 
Cereal, 
Cereal, 


Jan.  6.  1911 
Feb.  17.  1911 
Feb.  17,  1911 


Conviction. 
Conviction. 
Conviction. 


LivKB  Saitsaok. 


Winer,  Abraham, 


Boeton,     . 


Cereal, 


Apr.   11.  1911 


Conviction. 


Pork  SAxrsAan. 


Guneenheiaer,  Abraham,    . 

Boeton,     . 

Cereal, 

Aug. 

17, 

Conviction.^ 

Rand,  Fred  B 

Boston,     . 

Cereal, 

Apr. 

27, 

Conviction. 

Redican,  Jamee  J.,     . 

Boston,     . 

Cereal, 

Apr. 

25, 

Conviction. 

Schapp,  C.  L 

Boston,     . 

Cereal, 

Mar. 

80, 

Conviction. 

Siecel  Co.,  Henry, 

Boston.     . 

Cereal, 

l£ar. 

80, 

Conviction. 

Sullivan,  Jerome, 

Boston,     . 

Cereal, 

Apr. 

25. 

Conviction. 

Tanaey,  Jamee,  . 

Boston,     . 

Cereal, 

Mar. 

80, 

Conviction. 

Walter,  Samuel  B.,     . 

Boston,     . 

Cereal, 

Apr. 

11, 

Conviction. 

Harris,  Wm.  H., 

Lawrence, 

Cereal, 

Mar. 

3. 

Conviction. 

Marshall,  Herbert, 

Lawrence, 

Cereal. 

Mar. 

3, 

Conviction. 

Reeves,  Peter,     . 

Lawrence, 

Cereal, 

Mar. 

8, 

Conviction. 

Rogers.  Merton  T.,     . 

Lawrence, 

Cereal. 

Mar. 

8, 

Conviction. 

YuniTfrebauer,  Qustav  A.,  . 

Lawrence, 

Cereal, 

Mar. 

3, 

Conviction. 

Zajicek.  John  F., 

Lawrence, 

Cereal, 

Apr. 

7, 

Conviction. 

Cognac,  Oscar  P., 

Lowell, 

Cereal, 

May 

26, 

Conviction. 

Adams,  James,   . 

Springfield, 

Cereal, 

Apr. 

21, 

Acquittal. 

Ibey,  George, 

Springfield, 

Cereal, 

Apr. 

21, 

AoquittaL 

Tomato  Sausaqk. 


Kelly.  Daniel  W.. 


Boston,     . 


Apr.  27,  1911 


Conviction. 


>  Appealed  to  upper  court;  case  ponding. 
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Far  Sale  of  ActiiUerated  Food»  Other  than  MUk  and  MUk  ProdwAs  —  Continued. 


Trips. 


Namb. 

Place. 

Adulterant. 

Date. 

Result. 

Phippe.  HaiTy«  . 

Framingham,   . 

Boron  compound. 

Mar.  11,  igil 

Conviction. 

MAPr.K  SUGAB. 

Capobianoo,  Darnel,  . 
Caradontee,  Thomas, 
Cunio,  Charles,  . 

Boston,     . 
Boston,     . 
Lawrence, 

Cane  sugar. 
Cane  sugar. 
Cane  sugar, 

Apr.   27,  1911 
June   20,1011 
Mar.     8.  1011 

Conviction. 
Conviction.  ^ 
Conviction. 

PiCXLBS. 


Lord,  Herbert  C, 


Maiden,    . 


Jan.    10.  1011 


Conviction. 


ClUBB. 


Cannon,  Thomas  F., 
Capobianoo,  Daniel, 
Buss,  Geo.  W.,    . 
Lapos,  John, 
Ruaso,  Miebele,  . 


Boston, 
Boston,     . 
FkU  River, 
Melrose, 
Melrose,    . 


Benzoic  acid. 
Benzoic  acid. 
Benzoic  acid. 
Benzoic  acid, 
Benzoic  acid. 


Feb.  8,  1011 

Apr.  27,  1011 

Deo.  20,  1010 

Feb.  7,  1011 

Feb.  7.  1911 


Conviction. 
Conviction. 
Conviction. 
Conviction. 
Acquittal. 


CiDSB  ViNSOAB. 

• 

Fnunerin,  Peter, 
Gilson,  Clarence  M.,  . 

Brockton, 
Brockton, 

• 
■ 

Water 

Not  cider  vinegar. 

Oct.    28,  1011 
Oct.    17,  1011 

Conviction. 
Conviction. 

Olive  Oil. 

Zika,  John, 

Natick,     . 

• 

Cotton-seed  oil,  . 

June    8,  1011 

Conviction. 

Bboksn-ottt  Eooe. 

Shwer,  Max, 

Boston,     . 

• 

Decompoeed, 

Oct.    11,  1011 

Conviction. 

Corns  Extract. 

The  Goodwin  Co.,      . 

Cambridge, 

• 

Benzoic  acid. 

Jan.    30.  1011 

Conviction. 

Extract  op  Lbmon. 

Bliss,  Harry  A., 

Salem, 

• 

Wood      alcohol      and 
water. 

May   12,  1911 

Conviction. 

^  Appealed  to  upper  court;  case  pending. 
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fvr  SaJe  of  Adulterated  Foods  Other  than  Milk  and  Milk  Productt  —  Conduded. 

Extract  of  Vanilla. 


NAica. 

Plaoe. 

Adulterant. 

Date. 

Result. 

Blios,  Harry  A., 

Salem, 

Wood  aloohol, 

May    12.  1911 

Conviction. 

VlXKGAR. 


The  Fleiachman  Co., 
The  Fleiachman  Co., 


Boston,     . 
Fall  River, 


Contains  coloring  mat- 
ter. 

Contains  coloring  mat- 
ter. 


Apr.     7,  1911 
May     9.  1911 


Conviction.' 
Conviction. ' 


Ybabt. 


Trainor,  John  J., 


Boston,     . 


Tapioca  starch,    . 


Mar.   14,  1911 


Conviction.' 


For  Sale  of  AdvUeraied  Drugs. 

Dbnatubbd  Alcohol. 


Brown,  Harold  S., 
Cardinal,  Louis  L., 
Doherty,  Henry  J., 
McAuley,  James  A., 
Maxwell,  Roy  W., 
Siegel  Co.,  Henry, 
Watchell,  Benj.  W., 
Hosie,  Horace  W., 
Walton,  Eben  A., 
Doyle,  Michael  T., 
Keating,  Walter  J., 
Carley,  Columbus  G. 
Cushman,  John  T., 
Cushman,  John  T., 
Philbrick,  Leroy  B., 
Beauvais,  Joseph  H., 


Boston, 

Boston, 

Boston, 

Boston, 

Boston, 

Boston, 

Boston, 

Franklin, 

Franklin, 

lAwrence, 

Lawrence, 

Newton,    . 

Newton,   . 

Newton,    , 

Salem, 

Springfield, 


Wood  alcohol. 

Not  labeled, 

Wood  aloohol. 

Wood  alcohol. 

Wood  aloohol;  not  oor^ 

rectly  marked. 
Wood  alcohol, 

Not  correctly  marked, 

Wood     alcohol;      not 

labeled. 
Wood     alcohol;      not 

labeled. 
Wood  alcohol;  not  coi> 

rectly  marked. 
Not  correctly  marked. 

Wood  alcohol;  not  cor- 
rectly marked. 

Wood  aloohol;  not  cor- 
rectly marked. 

Wood  aloohol;  not  cor- 
rectly marked. 

Wood  alcohol;  not  cor- 
rectly marked. 

Wood  aloohol;  not  cor- 
rectly marked. 


Mar.  21,  1911 

May  4,  1911 
Sept.  15.  1911 

Apr.  27,  1911 

Mar.  21,  1911 

Deo.  9,  1910 

Mar.  21,  1911 

July  8.  1911 

July  8,  1911 

Mar.  8,  1911 

Mar.  8,  1911 

Feb.  13,  1911 

Feb.  13,  1911 

Feb.  13,  1911 

Mar.  2,  1911 

Mar.  1,  1911 


Conviction. 

Conviction. 

Coiiviction. 

Conviction. 

Conviction.' 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Conviction. 

Dismissed.' 


Anisb-bsxd  Syrup. 

Gauvin,  Rosana  A.,   . 

Lowell, 

•                • 

M(Hi>hlne,    . 

Mar.    7,  1911 

Conviction. 

Tincture  of  Arkica. 

Cioohetti,  Quirixxo, 
Flynn,  Cornelius  P.,  . 

Boston, 
Boston, 

•  • 

•  • 

Deficiency  in  strength. 
Deficiency  in  strength. 

May   18,  1911 
May  17,  1911 

Conviction. 
Acquittal. 

^  Appealed  to  upper  court;  case  pending. 


>  Diamiosed  for  want  of  prosecution. 
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Far  Sale  of  Adulterated  Drugs  —  Concluded. 

Cauphob  LunmicT. 


Namk. 

Place. 

Adulterant. 

Date. 

Result. 

Cnnninghain,  Alex.  W., 

Springfield, 

Deficiency  in  strensth, 

July     6.  1911 

Conviction. 

TXNCTXTRB  OF  lODINE. 

Kale.Mazie.        . 

Boston,     . 

Deficiency  in  strength, 

Dec.  24.  1010 

Conviction. 

Wallenbeig,  Edward, 


ESSBNCB  OF  PxpPKRMiirr. 


Boston,     . 


Deficiency  in  strength. 


Deo.  12,  1010 


Conviction. 


Spiuxt 

OF  Pepperiumt. 

Conwell,  Walter  L.,    . 

Boston,     . 

Deficiency  in  strength. 

July   10,  1011 

Dismissed.^ 

Downey,  Franoia  P.,  . 

Boston,     . 

Deficiency  in  strength. 

Feb.     4,  1011 

Conviction. 

O'Connor,  Michael  J., 

Boston,     . 

Deficiency  in  strength. 

July   10,  1011 

•                   • 

Conviction. 

Roos,  Samuel  B., 

Boston,     . 

Deficiency  in  strength. 

Feb.     3,  1011 

Dismissed.* 

Cragin,  Frank  S., 

Lawrence, 

Deficiency  in  strength. 

June  20.  1011 

Conviction. 

Lord,  Joseph  F., 

Lawrence, 

Deficiency  in  strength, 

June  20.  1011 

Conviction. 

Wood  Ai«ohol. 


Levy,  Hyman  J., 
Karp.  Samuel  L.. 


Boston, 
Boston, 


Not  correctly  marked, 
Not  correctly  marked, 


Mar.  30.  1011 
Aug.  30,  1011 


Conviction. 
Conviction. 


^  Dismissed  by  order  of  the  court. 


*  Dismissed  for  want  of  proeecution. 


Of  the  cases  reported  as  pending  in  the  last  preceding  report,  7  for  the 
sale  of  adulterated  milk  resulted  in  conviction  and  fine  and  1  was  placed 
on  file. 

Two  cases  for  the  sale  of  milk  in  cans  containing  offensive  material, 
pending  in  1908,  came  to  trial  in  the  latter  part  of  1910  and  were  reported  on 
in  January,  1911.    These  2  cases  resulted  in  conviction  and  fine. 

The  amount  paid  in  fines  was  $4,015.91,  as  follows:  — 

Milk  and  milk  products, $2,890  91 

Foods  other  than  above, 705  00 

Drugs, 420  00 


$4,015  91 
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The  total  number  of  samples  of  food^  drugs,  liquors,  poisons  and  oils 
examined  during  the  year  was  as  follows:  — 

Milk, 4,690 

Food, 1,479 

Dru^, 1,114 

Liquors, ■    .  116 

Poisons, 161 

Linseed  oil, .  1 

7,551 

Expenditures  under  the  Provisions  op  the  Food  and  Drug  Acts 

FOR  THE  Year  ended  Nov.  30,  1911. 

Appropriation, $17,500  00 

Salaries  of  analysts, S6,250  00 

Salaries  of  inspectors, 5,398  22 

Traveling  expenses  and  purchase  of^samples, 3,296  91 

Apparatus  and  chemicals, 1,371  61 

Printmg, 89  63 

Services,  cleaning  laboratory, 104  00 

Express  and  telephone, 13  57 

Simdry  laboratory  supplies, 82  40 

Books,  binding  and  stationery, .•  178  80 

Extra  services, *   .       .       .       .  13  00 

Advertising, 10  50 

Miscellaneous, 7  75 

Total, $16,816  39 
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REPOET  OF  THE  ANALYST. 


By  Hermann  C.  Ltthgoe. 


Dr.  Mark  W.  Richardson,  Secretary  of  the  Massachusetta  State  Board  of 

Health, 

Dear  Sir  :  —  I  herewith  submit  my  report  on  the  anaylsis  of  food  and 
drugs  for  the  year  ending  Nov.  30,  1911. 


Milk  and  Milk  'Products. 

Four  thousand  six  hundred  and  ninety  samples  of  milk  were  examined 
during  the  year,  of  which  3,777  were  above  the  legal  standard.  Two 
hundred  and  nine  samples  contained  added  water  and  63  samples  were 
skimmed  without  being  properly  labeled.  Eleven  samples  of  adulterated 
milk  were  above  the  legal  standard.  The  usual  statistics  of  milk  are  as 
follows :  — 

Milk  from  Cities  and  Towns. 


LOCAUTT. 

Number 
above 
Stand- 
ard. 

Number 

below 

SUnd- 

ard. 

Total 
Samples 
collected. 

Total 

SoUdsin 

Lowest 

Sample 

(Per  Cent.). 

Number 

of 
Skimmed 
Samples. 

Number 

of 
Watered 
Samples. 

Abington, 

8 

3 

6 

0.96 

1 

- 

87 

- 

37 

12.20 

- 

- 

Andover. 

12 

3 

15 

11.92 

- 

- 

Ailiogton,     . 

81 

10 

41 

10.60 

- 

2 

Aahby,  . 

7 

3 

10 

9.92 

1 

- 

Athd.    . 

12 

4 

16 

8.70 

2 

- 

Attlebarough, 

M 

2 

68 

11.34 

1 

- 

Belmont, 

6 

- 

5 

13.20 

- 

- 

BxTUtLT,       . 

56 

2 

58 

11.10 

- 

- 

Billerica, 

3 

2 

5 

11.64 

- 

- 

Bradford, 

7 

- 

7 

13.20 

- 

- 

Bntntree.     . 

17 

• 

.1 

18 

12.00 

- 

- 

Bridgewater, 

13 

- 

13 

9.70 

1 

- 

Bbocktov,   . 

130 

81 

161 

11.18 

- 

1 
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MUk  from  Cities  and  Tovms  —  Continued. 


LOCALZTT. 

Number 
above 
Stand- 
ard. 

Number 
below 
Stand- 
ard. 

Total 
Samples 
oollected. 

Total 

SoUdsin 

Lowest 

Sample 

(Per  Cent). 

Number 

of 
Skimmed 
Samples. 

Number 

of 
Watered 
Samples. 

Brooklioe 

33 

2 

35 

12.09 

- 

- 

Burlinston,  . 

0 

15 

24 

10.82 

- 

2 

CjklfBBXDOB, 

97 

8 

105 

10.78 

- 

- 

CSBUKA, 

79 

85 

11.72 

- 

- 

Chicopbb,    . 

29 

34 

10.72 

- 

1 

Clinton, 

8 

10 

11.40 

- 

- 

Dalton, 

• 

8 

11 

9.28 

1 

- 

Dartmouth,  . 

26 

34 

11.58 

- 

- 

Dedham, 

12 

15 

11.72 

- 

- 

Dighton, 

15 

25 

12.00 

- 

- 

Edgartown,  . 

26 

41 

10.90 

- 

6 

Eybbbit, 

35 

35 

12.16 

- 

- 

Faix  Rxvbr, 

75 

90 

9.11 

- 

4 

Falmouth,    . 

14 

16 

10.95 

- 

Fitchburg,    . 

89 

60 

9.52 

3 

7 

Franklin, 

7 

18 

8.36 

- 

3 

Framingham, 

57 

60 

11.72 

- 

- 

Gardner, 

U 

18 

11.44 

- 

Gloucbstbh, 

35 

42 

9.44 

- 

4 

Great  Barrington, 

4 

4 

12.92 

- 

- 

Greenfield,    . 

15 

15 

12.16 

- 

- 

Hadley, 

14 

15 

11.90 

- 

- 

Halifax, 

3 

6 

11.30 

- 

- 

Havbbhill, 

50 

74 

11.88 

- 

- 

Hingham,     . 

7 

12 

11.06 

- 

- 

HOLTOXB,      . 

28 

32 

7.68 

- 

1 

Hudson, 

9 

18 

11.30 

- 

2 

Hyde  Park,  . 

48 

55 

11.80 

- 

- 

Ipswioh, 

13 

18 

12.46 

- 

- 

Kingston,     . 

2 

4 

11.84 

- 

- 

Lanesborough, 

10 

15 

9.16 

- 

4 

Lawbbncb,  . 

109 

227 

8.93 

1 

16 

Lenox,  . 

11 

12 

11.96 

- 

1 

Leominster,  . 

21 

•           • 

26 

11.62 

- 

- 

Lexington,    . 

8 

12 

11.76 

- 

- 

Linooln, 

8 

3 

6 

11.80 

— 

- 
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Milk  from  Cities  and  Towns  —  Continued. 


LOCAXJTT. 

Number 
aboye 
Stand- 
ard. 

Number 
below 

Stand- 
aid. 

Total 
Samples 
collected. 

Total 

Solids  in 

Lowest 

Sample 

(Percent.). 

Number 

of 
Skimmed 
Samples. 

Number 

of 
Watered 
Samples. 

littfeton 

9 

1 

10 

11.50 

- 

- 

L0WKJ«, 

133 

40 

173 

9.80 

- 

9 

Lmif,  . 

82 

88 

120 

9.64 

1 

4 

If  ALDCX, 

54 

10 

64 

11.70 

- 

- 

Mansfield,     . 

18 

1 

19 

10.64 

- 

- 

Marblebead. 

17 

4 

21 

10.22 

- 

3 

Mablbobouoh,    . 

61 

3 

64 

9.86 

2 

- 

Ifasmard, 

8 

7 

15 

10.10 

- 

Mbdvobd,     . 

01 

7 

98 

10.80 

- 

MXLSOSB,       . 

24 

1 

25 

9.68 

1 

Mendon, 

6 

6 

10 

10.62 

- 

Middleborouch.    . 

17 

1 

18 

11.36 

- 

Milford. 

09 

21 

90 

8.90 

- 

MUlbuiy,      . 

28 

8 

31 

10.46 

- 

- 

Montague,     . 

16 

- 

16 

12.20 

- 

Natick. 

27 

6 

32 

10.04 

1 

Nbw  Bbofobo,  . 

142 

85 

177 

7.86 

- 

NSWBUBTPOBT,     . 

47 

1 

48 

9.50 

1 

- 

Nbwtov, 

62 

8 

70 

11.50 

- 

1 

Noam  Adams,    . 

41 

- 

41 

12.28 

- 

- 

NOBTHiJIFTON,      . 

10 

7 

17 

11.42 

- 

- 

North  AndoTer,   . 

16 

8 

23 

11.12 

- 

- 

North  Attleborough.    . 

49 

2 

51 

11.40 

- 

2 

Northbridce, 

84 

5 

39 

9.16 

1 

- 

Norwood, 

9 

- 

9 

12.44 

- 

- 

Oak  Bluffs,  . 

8 

1 

9 

11.66 

- 

- 

Fdmer,         .        .       . 

13 

4 

17 

9.14 

1 

- 

Basbody, 

43 

4 

47 

11.90 

- 

- 

PllTSriBLD,   . 

167 

82 

189 

9.00 

4 

9 

PlSOBOIlth,     . 

13 

7 

20 

10.86 

1 

1 

I^OTineetown, 

8 

3 

11 

11.64 

- 

3 

QuiMCT, 

62 

16 

78 

10.74 

- 

5 

Bandolph,    . 

14 

2 

16 

12.00 

- 

- 

BMdiac,       . 

46 

2 

48 

12.00 

- 

- 

BsTsra, 

13 

2 

15 

11.40 

- 

- 

Rockland,     . 

10 

1 

11 

11.70 

- 

- 
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MUk  from  Cities  and  Tovms  —  CoDcluded. 


LOCALTTT. 

Number 
above 
Stand- 
ard. 

Number 
below 
Stand- 
ard. 

Total 
Samples 
oolleoted. 

Total 

Solids  in 

Lowest 

Sample 

(Percent.). 

Number 

of 
Skimmed 
Samples. 

Number 

of 
Watered 
Samples. 

Hookport, 

6 

- 

6 

12.57 

- 

- 

Salbm, 

k 

41 

1 

42 

11.46 

- 

- 

Saugus, 

26 

6 

31 

11.90 

- 

- 

Sbelburne,    . 

10 

- 

10 

12.16 

- 

- 

Shirley, 

k 

6 

8 

0 

11.88 

- 

- 

SOMXRVILLa, 

72 

21 

93 

11.11 

- 

- 

Southbridge. 

12 

4 

16 

11.30 

- 

a* 

Spencer, 

10 

8 

13 

8.86 

1 

- 

Springfield, 

127 

25 

152 

9.50 

- 

1 

Stonebam,     . 

16 

9 

24 

9.20 

1 

- 

Stoughton, 

14 

1 

15 

11.80 

- 

- 

TAtrUTON, 

58 

7 

65 

11.14 

1 

2 

Upton, . 

3 

5 

8 

9.76 

- 

2 

Wakefield.     . 

10 

- 

10 

12.38 

- 

- 

Waltham,     . 

47 

14 

61 

10.00 

- 

- 

Ware,    . 

18 

2 

20 

12.00 

- 

Webster. 

30 

4 

84 

12.34 

- 

- 

Wellesley,      . 

13 

- 

13 

12.20 

- 

- 

Westborough, 

13 

4 

17 

11.22 

- 

West  BoyLston.     . 

22 

- 

22 

12.20 

- 

Weetfield,      . 

12 

1 

13 

12.10 

- 

- 

Weymouth.  . 

27 

- 

27 

12.32 

- 

- 

Whitman, 

21 

2 

23 

11.84 

- 

- 

Williamstown, 

0 

4 

10 

11.22 

- 

- 

Winchester,  . 

42 

4 

46 

11.74 

- 

2 

Winchendon, 

13 

1 

14 

11.90 

- 

- 

Winthrop,     . 

30 

8 

33 

10.58 

- 

- 

Wobum, 

40 

25 

74 

9.27 

- 

13 

WoBCBamR, 

44 

14 

68 

9.94 

1 

1 

Totals,    . 

« 

3,672 

787 

4,459 

7.68 

28 

125 
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Milk  from  Suspected  Producers. 


LOCAUTT. 

Number 
above 

Number 

below 
Standard. 

Total 
Samples 
collected. 

Total 

Sotidsin 

Lowest 

Sfrynple 

(Percent.). 

Number 

of  Watered 

Samples. 

Ashbumham, 

1 

21 

22 

10.66 

22 

IVlCHBITIlOt 

14 

13 

27 

7.10 

6 

Holliston, 

— 

4 

4 

9.84 

4 

Leominster, 

12 

« 

18 

11.22 

- 

LOWKTX,    . 

10 

15 

25 

5.70 

15 

Lunenbuig* 

5 

- 

5 

12.22 

- 

Methuen,  . 

^  - 

9 

9 

10.41 

8 

Millis. 

- 

10 

10 

10.80 

10 

New  Braintree, 

1 

16 

le 

10.83 

- 

Northborouch. 

1 

4 

5 

11.16 

- 

Oxford,     . 

7 

8 

15 

9.94 

8 

Princeton, 

- 

6 

6 

7.34 

6 

Rockland, 

- 

4 

4 

7.90 

4 

Swansea,  . 

10 

e 

16 

11.17 

4 

Townsend, 

8 

1 

9 

11.80 

1 

Westford,  . 

' 

4 

4 

10.36 

- 

Totals, 

60 

126 

195 

5.70 

88 

Summary  of  Milk  Statistics, 


LocALrrr. 

Number 
above 
Stand- 
ard. 

Number 
below 
Stand- 
ard. 

Total 
Samples 
collected. 

Total 

Solids  in 

Lowest 

Sample 

(Percent.). 

Number 

of 
Skimmed 
Samples. 

Number 

of 
Watered 
Samples. 

HUk  from  towns  and  cities, 
Milk  from  suspected  producers,  . 
Hisodlaneous  milk  samples. 

3,672 
09 
96 

787 
126 

4.459 

195 

86 

7.68 

5.70 

12.21 

28 

125 
88 

Totals, 

3,777 

913 

4.690 

6.70 

28 

213 
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MUk  containing  Added  Water. 


Dbalkb. 

LOCAUTT. 

Total  Solids 
(Per  Cent.). 

I 

Solids  not  Fat 
(Per  Cent.). 

o  1 

II 

W.  F.  Adams,    ..... 

Fitchburc 

12.12 

4.60 

7.62 

35.7 

» 

10.80 

8.05 

7.31 

34.6 

10.82 

8.40 

7.42 

34.7 

10.20 

3.00 

7.20 

34.8 

ZaphlaAlefeu 

Lawrence, 

10.84 

8.40 

7.44 

34.8 

10.70 

8.40 

7.30 

84.5 

10.62 

8.20 

7.32 

34.3 

k 

10.09 

3.10 

0.99 

33.7 

Walter  Andrews 

Draout,          ... 

9.14 
9.84 

2.80 
8.00 

6.34 
6.64 

82.7 
38.7 

f 

11.80 

3.80 

8.00 

36.7 

11.70 

3.60 

8.10 

35.7 

11.70 

3.60 

8.10 

35.6 

12.10 

4.20 

7.00 

35.4 

Maurice  W.  Baker,     .... 

Millis 

11.90 
12.10 

3.90 
4.30 

8.00 
7.80 

35.4 
35.4 

12.00 

4.10 

7.96 

35.7 

12.10 

4.30 

7.80 

35.3 

11.73 

2.80 

7.92 

35.6 

i 

10.30 

3.50 

6.80 

33.3 

Joseph  E.  Banville,  .... 

Swansea,       .... 

11.62 

3.06 

7.67 

34.8 

Joseph  M.  Barboza,  .... 

South  Dartmouth, 

9.80 
0.20 

2.50 
2.30 

7.30 
6.90 

34.4 
33.6 

John  Benx 

Pittafield,      .... 

9.17 

2.00 

7.17 

33.6 

' 

10.64 

3.30 

7.84 

34.4 

10.61 

3.30 

7.31 

34.4 

10.36 

3.06 

7.81 

84.6 

10.20 

3.00 

7.20 

84.5 

Amos  P.  Best, 

Lowell,  .... 

10.10 

2.00 

7.20 

84.5 

10.16 

2.90 

7.26 

34.5 

10.20 

2.86 

7.86 

84.5 

10.17 

2.90 

7.27 

84.6 

k 

9.92 

3.10 

6.82 

83.8 

Theodore  Bolaer,        .... 
W.  Brown 

Natick,          .... 

11.05 

8.30 

7.75 

35.5 

Lawrence,      .... 

10.86 

3.00 

7.86 

35.2 

No.  34.]  REPORT  OF  THE  ANALYST.  415 

MWc  coTdtaning  Added  Water  —  Continued. 




DauAB. 
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to     e 
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Milk  containing  Added  Water  —  Continued. 


• 
• 

• 
■4» 

• 

o  1 

IJ 

a 

ts 

11 

DXALSB. 

Locality. 

Total  Sol 
(Per 

1 

Solids  no 
(Per 

r 

10.  M 

8.20 

7.46 

36.2 

10.70 

8.30 

7.40 

36.2 

Orlando  A.  Foster,     .... 

Westford, 

10.36 

8.80 

7.06 

34.7 

, 

10.40 

8.40 

7.00 

84.7 

A.  S.  Furtado, 

Fall  River,    .... 

0.16 

2.00 

6.25 

31.8 

Archie  Gingeas,         .... 

New  Bedford, 

10.86 

3.00 

7.86 

85.2 

Morris  Gisein, 

Springfield,    .... 

9.50 

8.10 

6.40 

31.4 

f 

12.72 

4.80 

7.02 

85.8 

William  Ciolden,        .... 

North  Attleborough,    . 

. 

11.40 

8.65 

7.76 

35.7 

Edward  J.  (Sorman,  .... 

Abington,      .... 

10.20 

8.10 

7.10 

34.3 

John  S.  Giaeie.          .... 

Dartmouth,  .... 

7.86 

2.10 

5.76 

30.0 

» 

10.16 

2.70 

7.45 

86.4 

Thomas  Greenwood, 

New  Bedford, 

, 

10.46 

3.30 

7.16 

35.4 

Joseph  H.  Gregory,  .... 

Raynham,     .... 

11.14 

3.60 

7.64 

35.6 

f 

10.48 

3.00 

7.48 

84.7 

S.  Halp, 

Lawrence, 

. 

10.48 

8.00 

7.48 

34.9 

r 

11.84 

8.60 

7.74 

34.3 

Walter  T.  Hanscom,  .... 

Bolton 

, 

11.30 

3.60 

7.80 

34.5 

Darwin  F.  HeflSon,    .... 

Lynn 

10.88 

3.20 

7.68 

35.6 

Paul  Ho£Fman, 

Taunton,       .... 

11.72 

8.95 

7.77 

35.4 

» 

11.37 

3.90 

7.47 

35.1 

John  C.  Hood,           .... 

Winchester,   ... 

, 

11.10 

3.70 

7.49 

34.6 

f 

11.46 

3.90 

7.66 

85.2 

William  S.  Jones,       .... 

Pittsfield,      ... 

. 

11.60 

4.00 

7.50 

35.2 

Adam  Kurtz, 

Holyoke,       .... 

7.68 

2.30 

6.88 

29.8 

John  D.  Landers,      .... 

Lynn,    

10.10 

2.60 

7.50 

34.9 

f 

7.00 

3.00 

4.90 

81.0 

Walter  Lovell, 

Hanover, 

. 

0.76 

4.30 

6.46 

32.0 

Lithuanian  Co-operatiye  Company,  . 

Middleborough,     . 

11.36 

3.90 

7.46 

34.6 

» 

11.16 

4.20 

6.96 

34.2 

Julius  L.  Lowenstein, 

Hinsdale,       ... 

, 

11.44 

4.00 

7.44 

36.4 

A.  R.  Maoomber 

New  Bedford, 

11.16 

3.60 

7.66 

85.8 

Knott  V.  Martin,       ...       1 

10.82 

8.30 

7.52 

36.8 

Henry  E.  Martin, 

Marblehead, 

10.22 

3.06 

7.17 

34.2 

Stephen  G.  Martin,   ...        J 
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Milk  eotUaining  Added  Water  —  Continued. 


Locality. 


r 


s 


I 


Virgin  p.  Ifftdeiros.  . 


Albert  L.  Naaon, 


Ralph  C.  Nichols,     . 


Lemud  F.  NickerBon, 


Hans  Niebon, 


James  M.  Nowland,  . 


L.  W.  Osborne, 


John  D.  Powell, 


•  • 


Irving  Proctor, 


Robert  A.  Rice, 
James  Rosso,     . 


New  Bedford,    . 


(Jpton,  . 


Lowell,  . 


Proidnoetown, 


Oxford, . 


•       ■ 


Quinoy, 

Plymouth,    . 
Woonsooket,  R.  I., 


Pnnoeton, 


Pittsaeld,      . 
Ifaynard, 


•  • 


•  • 


10.10 

2.75 

7.35 

0.40 

2.60 

6.80 

0.76 

3.20 

6.56 

11.00 

3.00 

7.40 

10.20 

3.00 

7.26 

10.36 

3.00 

7.36 

10.00 

8.00 

7.90 

10.60 

3.20 

7.40 

11.20 

3.40 

7.72 

11.64 

3.90 

7.74 

11.64 

3.00 

7.64 

10.26 

3.10 

7.16 

10.30 

3.10 

7.10 

10.20 

3.20 

7.00 

11.26 

4.20 

7.06 

9.04 

3.10 

6.84 

0.96 

8.20 

6.76 

10.04 

8.20 

6.84 

11.80 

3.80 

7.50 

11.44 

4.00 

7.44 

11.36 

4.00 

7.35 

11.65 

4.00 

7.55 

11.21 

4.40 

6.81 

10.74 

3.20 

7.54 

8.36 

0.10 

8.26 

11.17 

3.60 

7.57 

10.46 

3.60 

6.86 

10.30 

3.60 

6.70 

7.82 

2.40 

5.44 

7.27 

2.05 

5.22 

8.46 

2.70 

5.76 

7.10 

2.10 

5.00 

11.26 

3.60 

7.76 

10.10 

3.25 

6.85 

85.0 
84.2 
32.9 
33.9 
83.3 
33.4 
34.2 
33.7 
34.2 
35.3 
33.9 
32.9 
33.3 
33.2 
34.0 
82.4 
82.6 
82.6 
34.4 
34.6 
34.5 
34.6 
83.2 
35.4 
36.0 
35.7 
33.1 
33.1 
29.9 
29.4 
30.5 
29.0 
85.2 
35.91 


1  Sour  serum. 
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Milk  containing  Added  Water  —  Continued. 


Dealkr. 

Locality. 

i 

• 

1 
1 

& 

Solids  not  Fat 
(Per  Cent.). 

Refraction       of 
Copper  Serum 
at  &•  C. 

" 

9.84 

2.60 

7.24 

34.0 

Thomas  H.  Shaw,     .        .        .        . 

Holliston,      ... 

10.06 
10.86 

2.60 
3.00 

7.46 
7.86 

34.5 
35.4 

10.20 

2.70 

7.50 

35.0 

■ 

11.77 

3.80 

7.97 

36.3 

10.41 

3.40 

7.01 

33.6 

11.04 

8.75 

7.20 

34.1 

Charles  Simonian,     .... 

Methuen, 

10.70 
10.60 

3.40 
3.50 

7.30 
7.10 

34.0 
34.7 

t 

' 

11.06 

3.60 

7.46 

34.5 

11.03 

3.70 

7.33 

34.5 

10.94 

3.70 

7.24 

34.1 

Joseph  B.  Smith,       .... 

Whitman,      .... 

11.50 

8.75 

7.75 

85.2 

Joseph  Steele, 

Provinoetown, 

11.84 
12.62 

8.90 
4.80 

7.94 
7.82 

35.8 
35.6 

11.58 

3.60 

7.98 

35.6 

11.00 

3.40 

7.60 

35.0 

11.56 

3.60 

7.96 

35.6 

11.48 

3.70 

7.78 

35.3 

10.66 

3.40 

7.26 

34.3 

11.54 

3.60 

7.94 

35.6 

11.14 

3.30 

7.84 

35.2 

11.60 

4.30 

7.30 

34.2 

11.00 

3.80 

7.20 

34.2 

Samuel  and  Nathan  Stone, 

Ashbumham, 

11.70 

3.60 

8.10 

35.7 

11.70 

4.00 

7.76 

35.0 

11.54 

3.80 

7.74 

35.0 

11.30 

3.70 

7.60 

34.8 

11.64 

4.20 

7.44 

34.7 

11.90 

4.00 

7.90 

35.9 

11.54 

3.30 

8.24 

36.0 

11.46 

3.80 

7.66 

35.5 

11.56 

3.60 

7.06 

86.0 

. 

11.60 

3.60 

8.00 

35.8 
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Milk  conlmning  Added  Water  —  CoDcluded. 


|l 

\ 

D.ALE.. 
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Milk  from  which 

a  Portion  of  the  Fat  had  been  removed. 

DXAI^XB. 

LocaUty. 

o 

• 

1 

Ploteins 

(Per  Cent.). 

SoUds  not  Fat 
(Per  Cent.). 

H.  p.  Andreisld 

Lawrenoe,      .... 

10.42 

1.60 

3.28 

8.82 

CSeorge  P.  Apostola,  .... 

Nantaaket,    .... 

11.06 

2.40 

8.06 

8.66 

John  M.  At^rood,       .... 

Mansfield 

10.64 

2.50 

3.20 

8.14 

John  Baber, 

Hudson 

11.58 

2.60 

3.18 

8.98 

Charles  H.  BaokuB,  . 

WoUaston,     .... 

11.42 

2.30 

3.35 

9.12 

Walter  F.  Beal, 

Mendon,        .... 

10.65 

2.25 

2.84 

8.30 

Matthew  J.  Bennett, 

Wobum, 

11.69 
11.80 

2.90 
8.05 

8.48 
8.38 

8.79 
8.75 

Charlee  Binsel, 

Newton,        .... 

11.18 

2.00 

3.17 

9.18 

Daniel  Boreyotis 

Lynn,    

10.45 

1.50 

8.30 

8.95 

J.  H.  Campbell,        .... 

Atlantic 

10.86 

2.00 

8.17 

8.86 

Louie  W.  CV>meliu8, 

Richmond,    .... 

11.96 

8.10 

3.32 

8.86 

John  H.  CVietello 

Fitchburg,     .... 

11.78 

2.60 

3.46 

9.18 

11.40 

2.60 

3.35 

8.80 

Neapolitan  Crotian,  .... 

Brockton, 

11.36 
11.88 

2.60 
2.50 

3.30 
3.35 

8.86 
8.88 

11.28 

2.55 

3.34 

8.73 

M.N.Curtis 

Medford, 

11.52 

2.75 

3.22 

8.n 

10.80 

2.10 

3.27 

8.70 

K.  Dobrowsky,         .... 

Lawrence,      .... 

11.80 

3.00 

3.25 

8.80 

Demetrius  Eoonomos, 

Worcester,     .... 

10.70 

2.60 

3.00 

8.10 

Henry  W.  Eisner,      .... 

Shirley,         .... 

11.88 

2.80 

3.12 

9.08 

J.W.ElweU 

Winthrop,      .... 

10.58 

2.20 

2.89 

8.88 

12.10 

2.65 

3.64 

9.45 

Este  Creamery,         .... 

Marlborough, 

10.40 

1.20 

3.53 

9.20 

1 

10.40 

1.20 

3.53 

9.80 

William  B.  Fuke 

MUford, 

10.30 
11.20 

2.00 
2.40 

2.92 
3.24 

8.30 
8.80 

Winthrop  D.  Flagg, 

North  Attleborough,     . 

12.30 

2.90 

3.24 

9.40 

John  C.  Fox, 

Dracut,          .... 

9.80 

0.20 

- 

9.60 

A.  H.  Gates, 

Palmer 

11.20 

2.60 

2.90 

8.60 

Henry  Hess, 

Weetfield, 

12.10 
12.16 

3.00 
3.00 

3.21 
3.46 

9.10 
9.16 

H.  P.  Hood  &  Sons,  .... 

Boston,          .... 

10.78 

1.55 

3.38 

9.23 

Harrison  Q.  Kennard, 

Wollaston,     .... 

11.76 

2.50 

3.28 

9.25 
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MUk  from  which  a  Portion  of  the  Fat  had  been  removed  —  Concluded. 


DSALUi. 


Locality. 


I 


1 


1 


r 

I 


Henry  H.  Kirchner, . 


Henry  J.  LavoUe,      .... 

JoMph  Northrop,      .... 

Walter  G.  O'Connor, 

EUaOlsen, 

Samuel  L.  Perrott,    .... 

Jeae  Pet«n, 

L.  Pitinoff, 

Polish  and  Lithuanian  Qroeery  and 

Provision  Company. 
Petw  A.  Richard,      .... 

James  Russo 

John  Rynn, 

Dominie  Sareione 

Oustar  Sohmidgall,  .... 
William  £.  Shookley, 
Horaoe  8.  Stockwell, 

Fhuik  Stursis, 

Gerald  A.  Sullivan 

Georse  W.  Sykes,      .... 
William  H.  Wakefield, 

Charles  M.  Whiting, 

Charles  £.  Woodward, 


Dalton, 


Millbury, 

Mendon, 

Millbury, 

Revere, 

Waltham, 

Fall  River, 

Quiney, 

Newton, 

Spencer, 

Haynard, 

WayUtnd, 

Lawrence, 

Lynn,    . 

Kingston, 

Millbury, 

Lanesborough 

Atlantic, 

Pittsfield, 

Spencer, 

Franklin, 

Natick, 


■ 

11.32 

2.70 

8.16 

11.46 

2.40 

3.41 

11.34 

2.30 

8.48 

k 

11.60 

2.80 

8.41 

. 

10.46 

1.20 

3.60 

» 

10.62 

2.60 

2.00 

» 

11.32 

2.60 

8.24 

• 

11.40 

2.00 

3.66 

• 

11.40 

2.60 

3.24 

• 

10.00 

1.30 

8.28 

• 

11.72 

2.90 

8.47 

• 

11.44 

2.30 

8.85 

• 

11.50 

2.60 

8.16 

• 

11.36 

2.30 

8.80 

• 

10.28 

2.15 

8.86 

• 

11.47 

2.80 

8.31 

► 

11.10 

1.80 

8.42 

, 

12.40 

3.10 

3.34 

• 

11.70 

2.40 

8.44 

• 

12.02 

2.80 

8.40 

■ 

11.10 

2.60 

3.00 

1 

11.84 

2.80 

3.33 

• 

10.74 

2.00 

3.29 

• 

10.76 

2.55 

8.12 

• 

0.20 

0.50 

- 

• 

0.50 

0.60 

- 

0.32 

0.60 

- 

• 

10.04 

0.40 

- 

8.62 
9.06 
9.04 
8.80 
9.26 
8.02 
8.72 
0.40 
8.80 
8.70 
8.82 
9.14 
8.90 
9.06 
8.13 
8.67 
9.30 
9.80 
9.30 
9.22 
8.50 
9.04 
8.74 
8.21 
8.70 
8.90 
8.72 
9.64 
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Qvality  of  MUk  by  Months. 
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Comparison  of  Milk  Slaiistics  during  Five  Years. 


EimHB  CouionoN. 
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10H  nou  Cniu 
ID  Towns. 

Atikaqe  or  SAMFLsa 
tsfiATBD  (Pbb  Cist.). 

Ye*b. 

Total 
Samples. 

^- 

Per 
Cent, 
obova 

aid. 

Tout 

Above 

•St 

Per 

srd. 

aolida. 

Pat. 

S'^. 

1»07,    .        .        - 
180B,    .        .        - 
1«0«,    .        -        . 
IBIO.    -        .        . 

2,992 
3,934 
4.811 
S.398 
4.990 

2,009 
2.7M 
3,384 
4,353 

W.9 
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80.7 

■"■• 

3.418 
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Qtudity  of  Average  MiXk  collected. 


Dats. 


Total 
Number 
of  Sam- 
ples. 


Average 

SoUds 

(Per 

Cent.). 


Average 

Fftt  (Per 
Cent.). 


Average 

SoUda 

not  Fat 

(Per 
Cent.). 


Number 

of 

Samples 

Average 

not 

Solida 

declared 

(Per 

Skimmed 

Cent.). 

or 

Watered. 

Average 

Fat  (Per 

Cent.). 


Average 

SoUda 
not  Fat 

(Per 
C^nt.). 


mo. 

December, 

IMl. 

January, 

February, 

March, 

April, 

May. 

June, 

J^. 

August, 

September, 

October, 

November, 


610 

12.81 

4.03 

8.78 

483 

12.04 

204 

12.60 

3.88 

8.72 

245 

13.03 

278 

12.06 

4.01 

8.05 

263 

13.06 

250 

12.52 

3.02 

8.60 

227 

12.88 

*    4M 

12.64 

3.03 

8.71 

414 

12.03 

401 

12.65 

3.80 

8.76 

471 

12.75 

480 

12.45 

3.73 

8.72 

454 

12.58 

# 

883 

12.34 

3.76 

8.58 

356 

12.48 

443 

12.53 

3.80 

8.64 

426 

12.60 

281 

12.78 

3.06 

8.82 

258 

12.04 

850 

12.87 

4.01 

8.86 

336 

12.06 

421 

13.04 

4.00 

8.05 

411 

13.11 

4.00 

4.04 
4.10 
4.05 
4.02 
3.06 
3.81 
3.82 
3.02 
4.10 
4.10 
4.11 


8.85 
o.Ov 

8.06 
8.83 
8.01 
8.70 
8.77 
8.66 
8.68 
8.84 
8.86 
0.00 


During  the  year  the  determination  of  total  solids  and  fat  was  made 
upon  all  samples  collected.  These  determinations  are  compiled  in  the 
preceding  table. 

Of  the  total  samples  collected,  80.6  per  cent,  were  above  the  legal 
standard^  the  average  solids  of  those  not  declared  adulterated  was  12.83 
per  cent.,  the  average  fat  4  per  cent-  This  is  slightly  less  than  last  year, 
and  about  the  same  as  was  found  in  previous  years,  the  figures  for  1910 
being  80.7  per  cent,  of  the  samples  above  the  standard,  the  average 
solids  12.78  per  cent,  and  the  average  fat  4.1  per  cent.  Four  and  five- 
tenths  per  cent,  of  the  samples  were  watered.  This  is  slightly  higher 
than  in  previous  years,  1910  showing  3.6  per  cent.,  1909,  4  per  cent., 
and  1908,  3.4  per  cent  The  table  of  the  average  quality  of  milk 
collected  shows  about  the  same  variations  as  were  found  in  previous 
years.  The  figures  of  the  average  composition  of  the  milk  not  declared 
adulterated  during  the  past  three  years  have  been  plotted  and  are  shown 
in  the  accompanying  chart.  It  will  be  seen  that  the  seasonable  variation 
in  milk  is  fairly  constant,  being  the  best  on  the  average  in  November, 
December,  and  January,  and  the  worst  in  July. 

In  the  next  chart  are  plotted  the  average  figures  of  the  solids  and  fat 
obtained  during  the  past  three  years  together  with  the  average  solids 
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and  fat  figures  reported  by  H.  Droop  Eichmond  of  England  in  the 
"Analyst"'  during  the  three  years  1908,  1909  and  1910.  Eichmond's 
figures  represent  the  average  of  55,234  samples  of  milk  obtained  from  the 


Comparison  of  the  Average  Milk  collected  during  Three  Years. 


farms,  and  would  naturally  give  a  more  even  curve  and  show  the  sea- 
sonable variation  better  than  our  samples,  which  represent  only  12,848 
samples  which  could  not  be  declared  adulterated. 


No.  34.] 


REPORT  OF  THE  ANALYST. 


425 


It  will  be  noticedy  however^  that  the  milk  sold  in  Massachusetts  is 
better  than  that  obtained  in  England,  particularly  so  in  the  fat  content. 
This  peculiarity  of  our  milk  was  called  to  my  attention  about  a  year  ago 
by  an  Englishman  who  wrote  me  concerning  the  known  purity  samples. 
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published  in  the  report  for  1909.  He  said,  "  Your  figures  for  fat  con- 
tinue to  be  higher  than  we  find  in  this  country,  notwithstanding  that 
your  best  cattle  are  derived  from  our  country.  Is  it  that  you  can  beat 
us  with  our  own  material?'*     Our  figures  show  slightly  lower  solids 
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not  fat,  than  the  English  figures,  the  yearly  average  being  8.90  per  cent, 
for  Eichmond's  figures  and  8.82  per  cent,  for  our  figures. 

For  the  determination  of  added  water  in  milk  the  copper  method 
of  preparing  the  milk  serum  has  been  used  with  good  success  during  the 
year.  In  addition  to  this  we  have  prepared  sour-milk  serum  on  all  sus- 
picious samples  and  determined  the  index  of  refraction  and  ash  to  supple- 
ment the  work  on  the  copper  serum.  The  determination  of  the  ash  of  the 
sour-milk  serum  gives  another  figure  for.  the  detection  of  added  water, 
which  is  valuable  because  it  is  entirely  independent  of  the  milk  sugar 
which  has  the  most  influence  upon  the  refraction  of  the  milk  serum.  It 
has  been  found  possible  to  declare  a  sample  of  milk  watered  in  a  num- 
ber of  cases,  where  the  serum  has  refracted  above  the  lowest  limit  for 
pure  milk,  by  making  a  protein  determination.  It  so  happens  that  in 
all  samples  of  natural  milk  having  a  low  refraction  of  the  milk  serum,  the 
same  samples  have  had  a  relatively  high  protein  content  compared  with 
the  fat.  If,  upon  the  determination  of  the  protein,  we  find  the  protein 
fat  ratio  to  be  0.8  or  less,  we  know  the  sample  came  either  from  mixed 
milk  or  from  a  cow  giving  a  high-grade  milk.  Under  these  circum- 
stances a  minimum  refraction  of  36.5  or  37  may  be  taken,  and  if  the 
refractions  of  the  serum  are  below  this,  the  samples  may  be  declared 
watered.  In  all  cases  of  this  nature  each  sample  must  be  judged  upon  its 
own  merits,  and  it  is  advisable  to  have  a  fairly  complete  analysis  of  the 
milk,  then,  by  calculating  the  milk  over  to  what  it  was  before  being 
watered  and  seeing  if  all  the  constants  thus  obtained  are  concordant  to 
pure  milk,  the  samples  may  be  declared  watered. 

The  protein  fat  ratio  has  been  used  during  the  year  to  detect  skim- 
ming in  milk.  We  have  made  a  number  of  analyses  of  known  purity, 
milk  from  Holstein  cows,  and  in  all  cases  the  fat  has  exceeded  the 
proteins.  Nine  samples  above  the  standard  for  solids  were  declared  adul- 
terated, of  which  one  was  skimmed  and  the  rest  watered.  The  following 
table  gives  the  analyses  of  the  samples  of  adulterated  milk  above  the 
standard :  — 


Analyses  of  Adidterated  Milk  Samples  above  the  Legal  Standard, 

Specific 
Grav- 
ity, W. 

Total 

Solida 

(Per 

Cent.). 

Fat 

(Per 

Cent.). 

Pr>- 

teinB 

(Per 

Cent.). 

Ratio 

of 

Proteinfl 

to 

Fat. 

Copper 
Serum 
Refrac- 
tion, 
20«. 

Sour  Serum. 

SoUdB 

Refrac- 
tion, 
20*. 

Ash 

(Per 

Cent.). 

not 
Fat 
(Per 
■  Cent.). 

Watered,     . 
Watered.     . 
Watered,     . 
Skimmed,  . 
Watered,     . 
Skimmed,  . 
Skimmed,  . 
Watered,     . 
Skimmed,  . 

1.027 
1.026 

1.029 

13.00 
12.72 
12.62 
12.40 
12.86 
12.30 
12.30 
12.24 
12.16 

4.90 
4.80 
4.80 
3.10 
4.16 
2.90 
2.56 
4.30 
3.00 

3T34 
3.03 
3.24 
3.55 

3.46 

1.08 
0.73 
1.12 
1.39 

l7l5 

35.3 
35.8 
35.6 

35T7 
35.4 

37.1 
38.4 
37.7 

38.3 
377l 

0.676 
0.720 
0.096 

0T7O8 
0.700 

8.10 
7.94 
7.82 
9.30 
8.22 
9.40 
9.76 
7.94 
9.16 
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During  the  months  of  JuJy  and  August  each  daj''s  collection  of  milk 
was  mixed  together  and  a  complete  analysis  made  of  the  resulting  mix- 
ture. Only  such  samples  were  left  out  of  this  mixture  aa  were  sour  or 
could  be  declared  adulterated.  Without  doubt  a  large  number  of  adul- 
terated samples  were  included  among  the  good  milk  because,  on  account 
of  the  unprecedented  hot  weather  during  the  month  of  July  together 
with  the  enormoua  demand  for  milk,  a  great  amount  of  adulteration 
was  probably  practiced.  These  analyses  are  reported  in  the  following 
table :  — 


Analyses  of  Mixtures  of  Milk  brmigkt  in 

by  the  Inspectors  during  Jtdy  and  August. 

'-  '■ 

1 

1 
^ 

3 

1 

i 

1 

1 

i 
|1 

8oirHa.=u«. 

t 

i 

1 

Jair  1.    .        .       , 
July  J.    .        .       . 
Jut  13.     .        .        . 
J»lyl7.     .        .        . 
July  18,     .         .        . 
JulyW,     .        .        . 
JulyJO,     .        .        , 
July  21.     .        .        , 
July  21.     .        .        . 
JulyM,     .         .        . 
JuIyM.     .        .        . 
July  27.     .        .        . 
July  28,     .        .        . 
JulyJl.     .        .        . 
Au«u«    1.         .        . 
AucuM    2.         .        . 

Aonrt  3.       .       . 
Aunrt  8,       .      . 

AuiuR  10,         .        . 
Aupt  II.         .        . 
AucuitU,         .        . 
Auciat  H.         .        . 
AufuM  15,         .        . 
Aucu«  18.         .        . 
AucuH  33. 

18 

7 
U 

11 

IS 

ao 
u 

17 

36 

16 

la.M 

11.30 
11.30 
12.« 
12  19 

13.34 
IS.OO 
12.!t 

11.80 
11  Id 
11  W 
U.» 

12.28 

U.M 
IIH 
I2M 

11.3« 
11.S3 
12.SS 

ll.M 

3  70 

3.W 

3. DO 
3.60 
360 
1.30 
4.00 

3.80 
3.80 
S.W 
3.70 
3.8S 

4.00 
4.10 
S.SO 
3.80 
3. OS 
S.M 
4.05 
3.S0 

4.30 

3.22 
S.20 
3.15 

3.30 

3.21 

3.21 

3.08 
3.40 
3.13 
3,13 

3.12 

3,1« 

3.08 

O.Sfl 

0.80 
0.84 
0,10 
0.8» 

0.84 

0.87 

0.80 
O.BO 
0.81 

0.77 

0.82 
0.83 
0,80 
0.78 
O.St 

072 

0.70 

0.7S 
0,08 

0.08 

0.78 

0.70 
0.68 
0.70 

0.70 
O.TO 
0.70 

0.71 
0-71 

0,88 

0.71 

0.72 

8.81 

8.70 
8.70 
8.80 
8,74 

s.oo 

8.60 
BOO 
6.66 

6.85 

8.28 
8,08 

8  84 

8.48 
8.7S 
8.60 

4.75 

■  4,70 
4.70 

4.60 

4.BI 

4.85 

4.80 

4. 78 

4.60 

4.8S 
4.80 

4-25 
4  65 

4.80 
4.60 

4.70 

5.00 

38.8 
37,0 
37.1 
J7.I 

38.7 

36.8 

37.6 
37.3 
37.1 

:,: 

38. 1 
37.7 
37.6 
37.0 

"■.' 

37.0 

40.8 
40.6 

4t  4 

36.8 

40.3 

».. 

40.1 
40.3 
40.0 
41.6 

40.8 
40.0 
41.2 

40.0 

:::: 

0,760 
0.770 
0.766 
0.778 

0.764 

"«" 
0.758 
0.768 
0.780 
0.800 
0.760 
0.776 
0  780 

0.74O 
0.760 
0.766 
0.788 

0.760 
0.770 

0,770 
0.750 
0.7a) 

428  STATE  BOARD  OF  HEALTH.  [Pub.  Doc- 

A  study  of  these  figures  brings  out  a  few  peculiarities  most  of  which 
are  due  to  the  enormous  demand  for  milk  during  hot  weather.  The 
mixed  samples  of  July  18  had  a  low  per  cent,  of  solids  (12.19),  a  low 
per  cent  of  fat  (3.50),  and  high  protein  (3.15),  lactose  (4.70)  and  re- 
fraction of  the  serum  (37.5).  This  sample  had  also  a  high  protein  fat 
ratio.  Becalculating  these  figures  using  a  fat  protein  ratio  of  0.8  we  ob- 
tain solids  12.50  per  cent.,  fat  3.95  per  cent.,  proteins  3.15  per  cent.,  ash 
0.70  per  cent.,  solids  not  fat  8.55  per  cent,  and  lactose  4.70  per  cent., 
which  are  all  consistent  with  pure  milk.  A  similar  condition  exists  in 
the  samples  of  July  19  and  August  8.  The  samples  obtained  on  these 
dates  probably  contained  a  small  amount  of  skimmed  milk. 

A  sample  of  milk  was  obtained  from  Elias  Pelto,  Quincy,  on  October 
25.  This  sample  of  milk  was  found  to  contain  oyer  14  per  cent,  of 
solids  not  fat.  A  complete  analysis  was  made,  with  the  following  results 
(microscopical  examination  showed  streptococci  and  pus) :  — 

Per  Cent.  Per  Cent. 


Fat, 3.50 

Casein, 3.78 

Albumin,        ....    5.82 


Ash, 0.90 

Lactose,         .        .        .        .3.78 
Solids, 17.90 


As  a  result  of  this  analysis  Dr.  Bose  visited  the  farm  and  reported 
one  cow  with  a  diseased  udder,  the  milk  of  which  was  being  mixed  with 
the  milk  of  the  other  cows  and  sold  in  Quincy. 

Pood  exclusive  of  Milk. 

There  were  1,479  samples  of  food  exclusive  of  milk  collected,  of  which 
351  were  found  to  be  adulterated.  Under  the  several  headings  only  such 
food  as  require  special  attention  will  be  discussed. 

Butter, 

Thirty  samples  were  examined  of  which  3  were  reported  adulterated. 
The  adulterated  samples  consisted  of  2  samples  of  oleomargarine  and 
1  of  renovated  butter.  Eight  samples  of  oleomargarine  and  1  of  reno- 
vated butter  were  correctly  marked. 

Cider. 

Eleven  of  a  total  of  25  samples  were  adulterated,  10  containing  ben- 
zoic acid  and  1  containing  salicylic  acid.  Two  samples  contained  ben- 
zoic acid  and  were  correctly  marked.  Only  1  sample  was  in  a  bottle 
bearing  a  name,  as  follows :  ''  Pure  Eusset  Cider,  J.  Kern,  Central  Falls, 
E.  I./'  and  was  found  to  contain  salicylic  acid. 
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Cocoa. 

Two  samples  were  reported  adulterated.  These  were  sweetened  cocoa. 
The  "  A.  &  P."  brand  contained  64.08  per  cent  of  sugar,  the  Calamata 
brand  contained  64.08  per  cent,  of  sugar. 

Coffee  Extract 

The  2  adulterated  samples  were  the  product  of  the  Goodwin  Com- 
pany, Cambridge,  Mass.,  and  were  labeled  *' First  Quality  Coffee  Ex- 
tract." This  extract  was  found  to  contain  benzoic  acid,  and  furthermore 
was  very  deficient  in  coffee.  The  following  analyses  show  the  composi- 
tion of  3  samples  of  coffee  extract,  one  made  in  the  laboratory,  one  the 
commercial  extract  of  imdoubted  purity,  and  the  third,  the  extract  of 
Goodwin  Company. 


Sperafifl 
Gravity, 

Solids 

(Per 

Cent.). 

Ash  (Per 
Cent.). 

Reducing 
Sugars 

(Per 
Cent.). 

Nitro- 

sen  (Par 

Cent.). 

Oiffein 

(Per 
Cent.). 

Sodium 
Benso- 

ate(Per 
Cent.). 

Made  in  laboratory, 
Goodwin  Company. 

1.0S9 
1.057 
1.070 

13.66 
13.40 
21.42 

2.60 
2.20 
0.03 

0.22 
0.17 
0.68 

0.36 
0.42 
0.16 

0.67 
0.70 
0.14 

0.10 

Condensed  Milk. 

Twenty-eight  samples  were  examined  of  which  4  were  reported  as  adul- 
terated, as  they  contained  skimmed  milk.  It  should,  however,  be  stated 
that  other  samples  of  the  same  brand  were  subsequently  obtained  which 
could  not  be  called  skimmed.  The  protein  fat  ratio  was  used  in  detecting 
skimmed  milk  in  condensed  milk.  The  average  protein  fat  ratio  of  milk 
is  1 :0.8.  The  amount  of  skimmed  milk  in  the  4  samples  of  condensed 
milk  was  from  24  to  29  per  cent.  In  all  the  other  samples  of  condensed 
milk  the  fat  exceeded  the  protein.  Of  20  samples  the  highest  fat  was  9.53 
per  cent.,  corresponding  protein  7.09  per  cent.,  giving  a  ratio  of  0.83  per 
cent.  The  lowest  sample  had  a  fat  of  6.6  per  cent.,  the  protein  of  6.18 
per  cent.,  giving  a  ratio  of  0.94  per  cent.  The  average  of  these  samples 
gave  a  fat  of  7.93  per  cent,  and  protein  of  7.23  per  cent.,  with  a  ratio 
of  0.91  per  cent.  This  ratio  is  higher  than  we  should  expect  in  mixed 
milk  such  as  is  no  doubt  used  in  making  condensed  milk.  Assuming  a 
fat  protein  of  0.8  per  cent.,  the  average  sample  of  condensed  milk  should 
have  a  fat  of  9.04  per  cent,  instead  of  7.93  per  cent.  The  table  gives  the 
analyses  of  the  4  skimmed  samples :  — 
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List  of  Adulterated  Condensed  MUk. 


Brand. 

« 
Bfanufacturw. 

Pat  (Per 
Cent.). 

Protein 
(Per  Cent.). 

Fatoorre- 

spondinc 

toProteids 

(Protein  X 

1.25) 
CPerOnt.). 

Peftrl.      . 
Van  Camp,     . 
Clover  Hill,    . 
GoldCroaB,    . 

MicJiigan  Condenaod  Milk  Company,  N.  Y.,  . 

Van  Camp  Ftaoking  Company,  Indianapolis, 

Ind. 
The  Fox  River  Butter  Company,  Aurora,  HI., 

Mowhawk  Condensed  liilk  Company,  Roohee- 
ter,  N.  Y. 

7.05 
6.75 
7.60 
5.70 

7.64 
7.63 
7.72 
6.39 

9.56 
9.53 
9.66 
7.99 

Confectionery. 

Of  the  10  eamples  reported  as  adulterated,  8  were  coated  with  talc  and 
two  were  high-grade  chocolates  containing  human  hairs,  which  latter  were 
sold  for  75  cents  per  pound. 

'  Cream. 

One  hundred  and  sixty-six  samples  were  examined,  of  which  7  were 
reported  adulterated.  One  sample  was  low  in  fat,  1  was  watered,  and 
6  contained  formaldehyde,  the  latter  being  obtained  from  Walter  6. 
Kent  and  John  D.  Powell,  Woonsocket,  B.  I.  No  samples  were  found 
containing  sugar.  The  absence  of  added  calcium  was  shown  by  deter- 
mining the  refraction  of  the  copper  serum  and  the  alkalinity  of  the 
cream.  The  alkalinity  of  34  samples  expressed  as  cubic  centimeters  of 
N/2  acid  to  neutralize  25  cubic  centimeters  of  cre^im,  using  methyl 
orange  as  the  indicator,  was  found  to  vary  from  2.3  to  3.8  with  an  aver- 
age of  2.8.  The  refraction  of  the  copper  serum  of  76  samples  of  cream 
was  found  to  vary  from  36.2  to  40.8,  or  an  average  of  38,  and  were  dis- 
tributed as  follows :  39  to  40.8,  7  samples ;  38  to  38.9,  33  samples ;  37  to 
37.9,  31  samples;  36.2  to  36.9,  5  samples.  Samples  of  cream  from  one 
dealer  were  found  to  have  abnormally  high  refraction,  varying  from  41 
to  45.  These  samples  also  were  found  to  have  a  high  alkalinity  varying 
from  4  to  5.  They  were  found  free  from  added  sugar,  but  were  high  in 
calcium.  For  example,  one  sample  with  37.8  per  cent,  of  fat  was  found 
to  contain  0.166  per  cent.  CaO,  but  pure  cream  of  this  per  cent,  of  fat 
should  contain  less  than  0.14  per  cent.  CaO.  It  was  first  thought  a  so- 
lution of  lime  and  glycerine  might  have  been  added,  but  subsequent 
investigation  found  this  not  to  be  the  case.  Determinations  were  made 
of  the  refraction  of  the  copper  serum  which  were  found  to  give  high 
results.  Determinations  of  ash  were  made  which  were  also  found  to  be 
high,  and  the  percentage  of  calcium  in  the  ash  was  found  to  be  normal. 
Complete  analyses  of  several  samples  of  the  cream  have  been  made,  and 
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it  was  found  that  all  the  constituents  of  the  cream  except  the  fat  were 
higher  than  would  be  expected  in  normal  cream,  and  the  only  conclusion 
that  could  be  drawn  from  these  results  was  that  condensed  milk  had  been 
added  for  the  purpose  of  thickening  the  cream.  The  following  table 
shows  the  results  of  the  analyses  of  some  of  these  samples,  together  with 
the  analyses  of  other  commercial  samples  and  of  cream  separated  in  the 
laboratory :  — 

Analyses  of  Samples  of  Pure  Cream  and  Cream  suspected  of  containing 

Skimmed  Milk. 
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& 
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Suspected  samples,    . 


Pun  oomniensiitl  sunplesi 


Separated  in  laboratory,    . 


29.4 

- 

- 

- 

19.6 

0.195 

0.145 

4.0 

33.2 

- 

- 

- 

14.4 

0.150 

0  136 

3.7 

82.8 

- 

- 

- 

14.4 

0.143 

0.137 

8.7 

37.8 

8.08 

3.06 

0.66 

18.8 

0.166 

0.124 

- 

I       37.4- 

3.05 

3.04 

0.66 

14.0 

0.152 

0.126 

- 

43.0 

2.06 

2.48 

0.41 

8.8 

0.099 

0.113 

- 

38.8 

2.20 

2.80 

0.48 

12.0 

0.106 

0.122 

- 

36.2 

2.16 

2.90 

0.45 

- 

- 

- 

- 

45.0 
41.3 
41.7 
42.9 

37.0 
87.5 


Eggs. 

One  hundred  and  twenty-two  samples  were  examined  during  the  year, 
of  which  91  were  declared  adulterated  by  reason  of  their  being  decom- 
posed, which  were  distributed  as  follows:  — 


Good. 


Bad. 


TotaL 


liquid,  . 
IVyiraered, 


6 

23 

2 


61 
29 


87 

52 

2 


For  the  chemical  examination  of  eggs  determinations  were  made  of 
ammonia  and  of  acidity.  The  ammonia  was  determined  by  the  newer 
method  of  Polin  as  follows :  weigh  from  6  to  50  grams  of  eg^  into  a  cyl- 
inder, add  5  cubic  centimeters  of  a  solution  containing  10  per  cent, 
sodium  carbonate  and  15  per  cent,  potassium  oxalate,  and  a  little  mineral 
oil.     A  current  of  ammonia  free  air  is  blown  through  the  liquid  and  is 
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then  passed  through  about  50  cubic  centimeters  of  water  containing  2 
cubic  centimeters  N/10  add  in  a  100  cubic  centimeter  flask.  The  time 
required  to  obtain  all  the  ammonia  depends  upon  the  rapidity  of  the 
blasts  the  size  of  the  cylinder^  and  the  amount  of  liquid  in  the  cylinder. 
After  the  ammonia  is  all  over,  6  cubic  centimeters  of  Nessler  solution 
is  diluted  to  about  40  cubic  centimeters  and  added  to  the  ammonia 
solution  in  three  portions  with  constant  shaking,  and  the  solution  di- 
luted to  the  mark.  The  color  of  this  solution  is  then  compared  with  a 
standard  ammonia  solution  using  a  Dubosque  colorimeter.^  After  mak- 
ing the  colorimetric  measurements,  the  presence  of  trimcthylamine  may 
be  recognized  in  the  distillate  by  the  odor  of  the  solution. 

The  ammonia  in  the  eggs  pronounced  adulterated  extended  from  6.7 
to  18.4  milligrams  per  one  hundred  grams  of  egg.  Trimcthylamine  was 
found  in  60  samples  and  15  samples  were  found  to  be  musty.  Four  sam- 
ples of  eggs  of  known  purity  were  examined  for  ammonia  and  the  am- 
monia content  ran  from  0.48  to  1.06  milligrams  per  one  hundred  grams. 
Storage  eggs  which  were  eatable  were  found  to  run  from  0.7  to  3.95 
milligrams  of  ammonia  per  one  hundred  grams  of  egg.  Two  prosecu- 
tions were  made  during  the  year  for  the  sale  of  these  eggs,  one  against 
the  American  Egg  Company,  the  other  against  Max  Schwer  in  the 
Superior  Court  of  Suffolk  County.  In  the  case  against  Max  Schwer  a 
fine  of  $25  was  imposed  and  paid.  The  case  of  the  American  Egg  Com- 
pany was  placed  on  file  and  the  eggs  were  confiscated. 

Flavoring  Extracts. 

One  hundred  and  forty-six  samples  were  examined  of  which  29  were 
reported  adulterated;  these  included  16  samples  of  lemon,  1  of  lime, 
3  of  peppermint,  1  of  orange  and  6  of  vanilla  extracts.  In  the  majority 
of  these  cases  there  was  a  deficiency  in  the  essential  oil,  and  in  the 
case  of  vanilla  extract  the  addition  of  coumarin.  One  lot  of  extracts, 
however,  deserve  special  attention,  —  those  obtained  from  Harry  A.  Bliss 
of  Salem.  These  extracts  were  sold  to  a  Greek  in  Peabody  for  the  pur- 
pose of  making  soda-water  syrups,  who  in  some  way  became  suspicious 
of  the  samples  and  brought  some  into  the  laboratory,  stating  that  he 
heard  Mr.  Bliss  had  been  using  wood  alcohol.  Inasmuch  as  the  sample 
of  vanilla  extract  had  a  marked  odor  of  acetone,  the  samples  were  ex- 
amined and  one  of  the  inspectors  went  to  the  Greek^s  place  of  business 
in  Peabody  and  also  to  Mr.  Bliss's  place  in  SaJem  and  secured  more 
samples.  The  samples  of  vanilla  extracts  were  found  to  be  made  with 
denatured  alcohol  containing  methyl  alcohol,  the  amount  of  methyl 
alcohol  being  from  3.2  to  5.2  per  cent,  of  the  total  alcohol.    Samples  of 

1  Peraonal  oommuoioation  from  Dr.  Otto  Folizx. 
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lemon,  lime  and  orange  extracts  were  also  found  to  contain  methyl 
alcohol,  and  vere  presumably  made  with  denatured  alcohol.  In  these 
latter  caaes,  however,  the  amount  of  wood  alcohol  was  much  less  tiian  in 
the  case  of  vanilla  extract,  varying  from  1.3  to  3.8  per  cent.  Mr.  Bliss 
was  convicted  in  the  Peabody  court,  fined  $800  and  appealed.  The  dis- 
trict attorney  thought  this  case  to  be  of  sufficient  importance  to  be  placed 
on  file.  The  following  table  shows  the  results  of  the  examination  of 
flavoring  extracts :  — 

Litt  of  AdvUerated  FUtvoring  Extracta. 


Vuilla, 

Pravidenoe  Ennwt  Compony,   Piovidence. 

0.13! 

- 

- 

pres- 

1.20 

VuikU.,        .        . 

BliH  A  Co..  Salam 

".T 

3.B0 

vuiiita,       .      . 

Sinnwn  Bin.  Compuiy 

OM 

o'mo 

Vuill&, 

No>am,orbr«.d j 

- 

- 

O.H 

o.m 

O.MO 

I  Lima  oil.  ■  Orsnie  oil.  •  Pappannint  oil. 
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Jams  and  Jellies, 

Forty  samples  were  examined  of  which  5  were  declared  adulterated. 
These  6  contained  from  10  to  20  per  cent,  of  glucose  and  were  labeled 
"Containing  SuflScient  Com  Syrup  to  prevent  Crystallization/'  This 
amount  of  glucose  being  much  in  excess  of  what  would  be  necessary  to 
prevent  crystallization,  the  samples  were  declared  adulterated. 

Lard, 

Thirty-six  samples  were  examined  7  of  which  were  called  adulterated, 
being  the  usual  mixtures  of  cottonseed  oil  with  lard  stearine,  beef  stear- 
ine  or  both. 

Maple  Products, 

Sixty-seven  samples  were  examined  and  9  samples  each  of  maple  sugar 
and  maple  syrup  were  declared  adulterated.  The  percentage  of  cane 
sugar  varied  from  20  to  90  in  the  syrups  and  from  60  to  90  in  the  sugars. 

Meat  Products, 

Two  hundred  and  thirty-three  samples  of  meat  products  were  examined 
and  96  were  adulterated  as  follows :  2  samples  canned  sausages  contained 
cereal,  the  percentage  not  being  stated  on  the  label,  2  samples  of  ham- 
burg  steak  were  adulterated  with  sodium  sulphite  containing,  respec- 
tively, 0.1  and  0.24  per  cent.,  90  samples  of  sausages  were  adulterated, 
45  containing  wheat  starch,  41  containing  com  starch,  3  containing  both 
and  1  containing  potato  starch.  One  sample  of  sausage  was  marked  to 
contain  sodium  benzoate  and  was  found  free  from  benzoates  and  other 
preservatives.    The  two  samples  of  tripe  contained  a  boron  preservative. 

Olive  Oil. 

Eighty-one  samples  were  examined,  15  of  which  were  adulterated  with 
cottonseed  oil  and  1  of  which  contained  both  lard  and  cottonseed  oil 
The  percentage  of  cottonseed  oil  in  the  samples  varied  from  60  to  100 
per  cent.  The  brands  of  the  adulterated  olive  oil  are  given  in  the  follow- 
ing table :  — 

Idst  of  Adulterated  Brands  of  Olive  Oil. 


Bband. 


Cottonseed 

oa 

(Per  Cent.). 


Olio  Soprafino  Fraoescani  Brand  Olive  Oil  and  Salad  Oil 

Berti  Brand,  oompoimd  of  olive  oil  with  ootton  salad  oil, 

Superior  Quality  Oil,  oompound  of  olive  oil  and  cottonseed  oil 

Compound  of  olive  oil  and  ootton  salad  oil,  Tropani  Brand,  .... 

Olio  D'oliva  Sopraffino  di  Sorr^to,  Masenello  Pure  Olive  Oil,  Donate  Maddaloni, 


90 
90 
85 
85 

60 
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Pickles. 

Fifty-seyen  samples  were  examined;  5  of  which  were  adulterated;  2 
of  these  contained  benzoic  acid^  2  contained  alum  without  being  labeled, 
and  1  sample  contained  alum,  the  presence  of  which,  but  not  the  amount, 
was  stated  upon  the  label. 

Proprietary  Foods. 

A  single  adulterated  sample  was  ^^  Milk  Cordial-Panna  Cream,  a 
Health  Tonic  prepared  by  Prof.  Antonia  Alai,  Suterville,  Pa.,  aids  di- 
gestion, a  stimulating  auxiliary  food,  rich  in  all  nutritive  principles.^' 
Analysis  is  as  follows :  — 


Per  Cent, 
by  Vdiime. 

Alcohol,  .         .      .  .         .0.16 

SoUds, 25.04 

Ash, 0.04 

Sucrose,         ....  24.00 


Per  Cent, 
bjr  Volume. 

Invert  sugar,  .  .  .0.59 
Nitrogen,  .  .  .  .0.00 
Fat, 0.00 


It  will  be  seen  from  this  analysis  that  this  food  was  not  rich  in  all 
nutritive  principles,  containing  neither  nitrogen  nor  fat,  and  the  prin- 
cipal stimulating  quality  was  the  alcohol. 

Rice. 

Six  samples  of  rice  were  examined  and  found  to  contain  talc,  the 
amount  of  talc  varying  from  0.06  to  0.17  per  cent. 


Table  Sauces. 

Thirty-five  samples  were  examined,  11  of  which  were  adulterated. 
These  adulterated  samples  were  all  tomato  ketchup  containing  benzoic 
acid.  The  amount  or  presence  of  this  were  stated  either  incorrectly  or 
not  at  all.  The  following  is  the  list  of  the  adulterated  brands  of  tomato 
ketchup  with  the  amount  of  benzoic  acid  found :  — 

lAst  of  AdvUerated  Samples  of  Tomato  Ketchup. 


Bbakd. 


Manufaeturer  or  Wholeealer. 


Tomato  Catsup, 
Bmy  State  Brand  Tomato  Catsup, . 
Ouland  Brand  Tomato  Catsup,    . 

Belviders  Brand  Tomato  Catsup,  . 
Delicht  Brand  Tomato  Catsup, 

Merrimao  Valley  Tomato  Catsup,  . 
Creeoent  Brand  Tomato  Catsup,    . 
Perfection  Tomato  Catsup, 
Standard  Brand  Tomato  Catsup,  . 


F.  M.  BiU.  Lowell,       . 
H.  M.  Dillon  A  Co.,  Stonebam, 
Deligbt  Piokle  and  Preserving  Com- 
pany.         

Delight  Piokle  Company,  . 
Delight  Pickle  and  Preserving  Com- 
pany, Lowell,  .... 
Fiedler  Bros.  Company,  Lawrence, 
Charles  L.  Hirsh  A  Co..  N.  Y., . 
Standard  Grocery  Company, 
Standard  Importing  Company,  Bos- 
ton,   


Sodium  Bbnzoats. 


Marked 
(Percent.). 


Found 
(Per  Cent.). 


0.100 
0.100 


0.008 
0.002 


0.100 
0.100 


0.170 
0.202 

0.063 
0.144 

0.104 
Yes. 
0.150 
0.216 

0.210 
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The  other  samples  of  table  sauce  which  were  found  good  consisted  of 
piccalilli,  proprietary  sauces,  Worcestershire  sauce  and  grape  ketchup. 

Vinegar. 

Sixty-four  samples  were  examined,  41  of  which  were  declared  good. 
The  vinegar  prepared  by  the  Pleischmann  Company,  called  Pleisch- 
mann^s  syrup  vinegar,  was  declared  adulterated  by  reason  of  its  being 
a  colored  distilled  vinegar.  This  vinegar  is  said  to  be  made  as  follows: 
molasses  is  fermented  and  a  portion  distilled.  This  alcoholic  distillate 
is  then  mixed  with  some  undistilled  fermented  molasses,  and  the  mixture 
put  through  generators.  The  finished  product  corresponds  in  analysis 
to  the  mixture  of  15  per  cent,  molasses  vinegar  and  85  per  cent,  dis- 
tilled vinegar.  It  was  alleged  that  this  mixture  was  a  colored  distilled 
vinegar.  The  court  held  that  the  vinegar  was  not  colored.  The  samples 
of  adulterated  vinegar  are  as  follows :  11  were  the  Fleischmann  so-called 
molasses  vinegar  and  12  samples  of  cider  vinegar  of  which  3  were  low 
in  solids,  4  low  in  acids,  and  5  not  pure  cider  vinegar.  Cider  vinegar 
is  without  doubt  the  most  adulterated  of  any  article  of  food  outside  of 
milk,  but  the  adulteration  may  be  said  to  be  insignificant  from  the 
health,  or  from  a  food  value,  point  of  view.  People  buy  vinegar  for 
the  acid  it  contains,  and  it  makes  no  difference  in  this  respect  from 
what  source  the  acid  is  derived.  The  manufacturers  of  adulterated 
cider  vinegar  can  make  a  substance  which  can  pass  fairly  well  for  the 
pure  article,  and  new  factors  have  arisen  which  makes  the  chemical 
examination  more  expensive.  The  methods  employed  by  some  manu- 
facturers using  dried  apple  waste  is  about  as  follows:  after  the  fresh 
apples  have  been  pressed,  the  pomace  is  allowed  to  stand  around  for 
a  few  days,  and  after  developing  a  fermentation,  pressed  a  second  time. 
In  this  second  pressing  the  dried-apple  products  are  soaked,  the  mix- 
ture is  again  pressed  and  the  resulting  liquid  made  into  vinegar.  This 
vinegar  will  have  a  very  high  solid  content  and  a  large  amount  of  acetic 
acid  and  can  be  added  to  cider  vinegar  which  has  been  watered.  After 
watering  to  the  legal  standard  of  solids,  if  the  acidity  is  too  low,  dis- 
tilled vinegar  is  added  to  bring  it  up  to  the  legal  standard. 

The  following  table  gives  the  results  of  the  analyses  of  8  samples  of 
vinegar  submitted  as  pure  by  different  manufacturers:  3  were  made  by 
the  slow  process  by  one  manufacturer,  1  made  by  regenerator  by  another 
manufacturer  and  4  were  made  by  the  generated  process  by  a  third 
manufacturer. 
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Arudysea  of  AUeged  Pure  Cider  Vinegar. 


a 

& 


< 


6 


M 

r 


1-^ 


I 

I 


0.00 
0.00 
0.00 
0.11 
0.11 
0.11 
0.36 
0.11 


6.16 

1.72 

0.84 

1.88 

5.U 

1.86 

0.88 

1.58 

5.42 

1.74 

0.85 

1.39 

6.16 

2.58 

1.25 

1.28 

5.12 

2.69 

1.84 

1.85 

5.03 

2.85 

1.88 

1.47 

4.84 

2.04 

0.66 

1.88 

4.82 

2.02 

0.57 

1.45 

-1.18 
-1.05 
-1.10 
4.22 
-4.25 
-4.68 
-2.25 
-2.23 


In  S0LXD8. 


P4 


OQ 


S5 


I 


3 


1^ 


19.6 
17.7 
20.1 
49.5 
49.8 
48.5 
27.5 
28.2 


5.2 

6.1 

5.8 

18.1 

14.3 

12.8 

4.7 

5.6 

17.5 
18.8 
15.6 
89.8 
38.8 
89.0 
24.3 
24.8 


I 


d 
**d 


d 

3 


"8 
I 


s 

i 


.d 


1-2 


d 


4» 
«S    to 


0.094 
0.110 
0.099 
0.106 
0.192 
0.198 
0.124 
0.144 


0.876 

87.4 

20.4 

21.7 

0.347 

86.7 

82.4 

18.6 

0.361 

88.2 

21.6 

20.7 

0.802 

80.6 

21.6 

11.9 

0.318 

28.6 

24.4 

11.8 

0.335 

85.0 

30.8 

11.7 

0.270 

28.6 

29.2 

13.2 

0.857 

85.4 

28.2 

17.7 

25.41 

22.7» 
25.9> 
28.6« 
23.6« 
22.8* 
19.61 
24.61 


'  Slow  proossB. 


s  Genentor  prooefls. 


Teast. 


Two  samples  of  yeast  were  found  to  contain  starch.  Prosecutions  re- 
sulting were  nol-prossed  by  the  district  attorney.  The  dictionary  defini- 
tion of  compressed  yeast  as  yeast  containing  starch  was  held  by  the 
district  attorney  as  being  sufficient  standard  of  purity. 

Stanmary  of  StoHaiies  of  Food  exdusiue  of  Milk, 


5 


i 

5 


^ 


powdw. 
Bread,      . 
Buckwheat  flour,     . 

Butter, 

Canned  fish 

Canned  fruits  and  vecAtables, 

Cereal, 

v^nsese,     •        .        a        «        • 

Cider 

Clams, 

Coeoa 

Coffee, 


4 

- 

2 

- 

1 

- 

27 

3 

9 

- 

17 

- 

1 

- 

9 

- 

14 

11 

1 

- 

19 

2 

4 

- 

4 
2 
1 

30 
9 

17 
1 
9 

25 
1 

21 
4 


s 

•3 

i 


t 

I 

3 


J 

^ 


Coffee  extract. 

Condensed  milk. 

Confectionery, 

Com  starch, 

Cream, 

Cream  of  tartar, 

Dried  fruit  (figs), 

Ekss, 

Flavoring  extracts: 

Almond, 

Anise,    . 

Lemon, 


2 

2 

34 

4 

.    «  •      . 

35 

10 

2 

- 

159 

7 

19 

- 

1 

- 

31 

91 

1 

. 

1 

- 

30 

16 

4 

28 

45 

2 

166 

19 

1 

122 

1 

1 

46 
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Summary  of  Staii^ies  of  Food  exdtiaive  of  Milk — Concluded. 


/ 

• 

s 

1 

1 

9 
< 

■ 

• 

s 

1 

1 

1 

Flavoring  eztmota — Con . 

Heat  products — Con. 

Lime,    .... 

- 

I 

1 

Mince  meat. 

8 

- 

8 

Nutmes, 

2 

- 

2 

Pressed  meat. 

7 

- 

7 

Orange, 

1 

3 

4 

Sausages, 

89 

90 

179 

Peppennint, 

10 

3 

13 

Tongue, 

1 

- 

Vanilla, 

68 

6 

74 

Tongue  cheese. 

1 

- 

Wintergieen, 

- 

4 

Tripe,    . 

10 

2 

12 

Flour, 

- 

1 

Molasses,  . 

5 

- 

Fruit  Juices:  — 

Nonalcoholic  drinks 

f 

6 

- 

Grape,  . 

- 

9 

Nuts, 

1 

- 

Lemon, 

- 

2 

Olive  oil,  . 

63 

18 

81 

Orange, 

- 

1 

Oysters,    . 

9 

- 

Raspberry,   . 

- 

1 

Pastry,     . 

3 

- 

Gelatin,    . 

- 

1 

Peanut  butter, 

4 

- 

Honey,     . 

18 

- 

18 

Peanut  oil. 

1 

- 

Horseradish,    . 

- 

6 

Pickles,    . 

52 

5 

57 

Hulled  com,    . 

- 

1 

Proprietary  foods,   . 

7 

1 

8 

Jams  and  jellies. 

86 

6 

40 

Rice, 

2 

6 

8 

Lard, 

29 

7 

36 

Salad  dressing, 

20 

- 

20 

1 
Halt  liquor,     . 

16 

- 

16 

Salad  oil. 

1 

- 

1 

Bfaple  sugar,    . 

29 

9 

38 

Spices, 

65 

- 

65 

Maple  syrup,    . 

20 

9 

29 

Sugar, 

1 

- 

1 

Meat  products:  — 

Syrup,      , 

9 

- 

9 

Beefsteak.    . 

2 

- 

2 

Ttible  sauce,     . 

24 

11 

85 

Canned  meats. 

2 

2 

4 

Vinegar,   . 

41 

23 

64 

Hamburg  steak. 

1  ■             • 

12 

2 

14 

Yeast, 

9 

3 

11 

Head  cheese. 

2 
2 

. 

2 
2 

Yeast  extracts. 
Totals, 

2 

- 

2 

Jellied  tongue. 

1,128 

351 

1,479 

Lambs'  tongues, 

1 

- 

1 

' 

Drugs. 

One  thousand  one  hundred  and  fourteen  samples  were  examined,  of 
which  218  were  adulterated.  Only  such  drugs  as  need  special  comment 
will  be  discussed. 


No.  34.] 


REPORT  OF  THE  ANALYST. 


439 


Alcohol, 

One  hundTed  and  six  samples  examined,  of  which  6  were  adulterated. 
These  six  samples  contained  from  39  to  76  per  cent,  alcohol  by  volume. 
The  other  100  samples  were  over  94  per  cent,  alcohol.  The  adulterated 
samples  were  all  in  unlabeled  bottles. 

Chlorinated  Lime. 

The  adulterated  sample  obtained  was  from  Legget  Bros.,  New  Jersey, 
and  contained  50  per  cent,  of  the  required  amount  of  available  chlorine. 

Denatured  Alcohol. 

One  hundred  and  six  samples  were  examined,  61  of  which  did  not 
bear  the  poison  label  required  by  law. 

Elixir  of  Potassium  Bromide. 

Seventeen  samples  were  collected  7  of  which  were  deficient  in  potas- 
sium bromide.  The  following  list  gives  the  names  of  the  pharmacists 
together  with  the  results  of  the  analyses  of  these  7  samples :  — 


Dbaleb. 


Potaasium 

Bromide 

(Per  Cent.). 


Required 

Strength 

(Per  Cent.). 


Frank  S.  CoQey,  Boston, 
BuiTougha  Bros.,  Boston, 
Geo.  F.  Sanborn  &  Son,  Koxbury, 
People's  Drue  Store,  Boston,  . 
Qreen,  The  Druggist^  Springfield,  . 
Frank  A.  Brandle,  Nortnampton, 
Hall  A  Lyon  Oompany,  Lowell, 


15.24 
15.22 
14.06 
14.18 
12.16 
10.60 
5.30 


87.1 
87.1 
85.6 
81.0 
60.4 
60.0 
30.8 


Camphor  Liniments. 

There  were  6  adulterated  samples  of  a  total  of  108  collected.  The 
following  is  the  list  of  the  12  dealers  from  whom  these  samples  were 
taken,  together  with  the  results  of  the  analyses :  — 


DXALBB. 


Oaznphor 
(Per  (3ent.). 


U.  S.  P. 

Strength  (Per 

Cfloxt.). 


Charles  A.  Baker,  Fall  River,  .        .        .        . 

Boyagian's  Pharmacy,  Boston,        .        .        .        . 
Boston  Cut  Pruse  Drug  Store,  C.  H.  Goldthwalte, 
A.  W.  Chinningham,  Springfield,      .        .        .        . 

John  L.  Forrest,  I^wrenoe 

Fkanklin  Pfaarmaq^.  Rozbury,         .        .        .        . 
lAfayette  Square  Pnarmicy,  Haverhill, 

nederiskL.  Pratt,  Boston, 

Frederick  L. Piratt^Bosion^ 

Boflna  Pharmaoy,  u.  W.  Bisen,  Boston, 
D.  F.  Rourke,  Brighton,  .        .        . 

South  End  Pharmaoy,  8.  Faldmsn,  Boston,  . 
Variety  Eztraet  Compsny,  West  Lynn, 


7.6 

5.7 
10.2 

8.8 
17.0 
15.5 
16.8 
14.0 
13  6 
16.5 
10.2 
15.7 

3.5 


38 
28 
51 
44 

85 
77 
84 
70 
68 
83 
51 
78 
17 
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Methyl  Alcohol. 

Twenty-eight  samplea  were  found  not  lal^teled  "  poison  "  in  accordance 
with  the  law.  In  many  instances  methyl  alcohol  was  sold  for  denatured 
alcohol. 

Proprietary  Medicines. 

Sixty-seven  samples  were  obtained,  of  which  16  were  reported  adul- 
terated. It  should  be  understood,  however,  that  in  some  cases  more 
than  one  sample  was  obtained  from  the  same  dealer,  the  analyses  of 
which  were  identical.  The  following  list  gives  the  names  of  the  adul- 
terated samples:  — 

lAst  of  Adulterated  Proprietary  Drugs, 


NAm  OF  Dbug. 


Found. 


Boecher's  Gennan  Syrup  for  Con- 

fluroptivBs,  etc. 
Gauvin's  Axuaeed  Syrup,  ^ . 


Thymo  Septol.    . 
'\^iio  8aiigr6,  merticrina]  wine, 
Arnold's  Bzomo  Celery, 
Lucative  Quinine  T^lete, . 
Bobbin's  Headache  Pbwders, 


R.  A.  Qsuvin,  Lowell, 
McLaughlin  &  Denniaon,  Wobum,     . 
S.  S.  Pierce  Company,  Boston,  . 
Arnold  Chemical  Company,  Chicago, 
Standard  Soap  Works,  Boston,  . 
McLaushlin  A  Dennison,  Wobum,     . 


Morphine. 

.84  grs  insmorphlneaoe- 

tate  per  fluid  ounce. 

88.84  per  cent,  alcohol. 

19.68  per  cent,  akobol. 

Aeetanilid. 

Aoetanilid. 

Phenacetine. 


^  Contains  Vft  grain  morphine  acetate  per  fluid  ounce. 

Quinine  Pills. 

The  single  sample  of  quinine  pills  collected  during  the  year  was  adul- 
terated and  was  obtained  from  the  Independent  Pharmaceutical  Company 
of  Worcester.  The  samples  were  examined  by  means  of  the  polariscope, 
which  showed  them  to  contain  1.25  grains  of  quinine  sulphite  per  pill. 
By  extraction  with  chloroform  and  weighing  they  were  found  to  contain 
1.27  grains  per  pill.    The  pills  purported  to  be  2-grain  pills. 

Spirit  of  Nitrous  Ether. 
Adulterated  samples  were  obtained  from  the  following  dealers :  — 


Ethyl 

Nitrite  (Per 

Cent.). 


Fer  Cent,  of 

U.  S.  P. 
Requirements. 


Prichard  Pharmacy,  Worcester, 
Towers  Comer  Drug  Store,  Lowell, 
Walter  M.  Hatch,  Stoneham,  . 


66 
43 
38 
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Spirit  of  Anise. 

The  3  adulterated  samples  were  obtained  from  B.  P.  Eiddell,  Pall 
River,  and  2  from  Charles  A.  Baker  of  Pall  River.  These  samples  con- 
tained, respectively,  2.9-,  2.9-,  and  2.3  per  cent,  anise  oil,  the  pharma- 
copceial  requirement  being  10  per  cent. 

Spirit  of  Camphor. 

Three  of  the  adulterated  samples  were  obtained  from  Lawrence  A. 
Dwyer  &  Co.,  Webster,  Charles  E.  Collins  and  Henry  E.  Morgan  in  Mil- 
ford.  These  samples  contained  from  83.3  to  82.7  per  cent,  of  the  re- 
quired amount  of  camphor.  One  other  sample  was  adulterated,  but  was 
over  90  per  cent,  of  the  requirements,  which  was  too  good  for  prosecu- 
tion. 

Spirit  of  OauUheria. 

All  the  16  samples  examined  were  good.  The  method  employed  was 
as  follows :  place  10  cubic  centimeters  of  the  sample  in  a  beaker,  add  40 
cubic  centimeters  N/10  sodium  hydroxide.  Boil  imtil  saponified  and 
titrate  the  excess  of  alkali  with  N/10  acid.  The  amount  of  alkali  used 
multiplied  by  0.162  gives  the  per  cent,  of  methyl  salicylate.  The  sam- 
ples examined  were  found  to  contain  from  4.58  to  6.23  of  winter- 
green  oil. 

5ptrt^  of  Peppermint 

Three  hundred  and  seventy-seven  samples  were  examined,  of  which 
53  were  adulterated.  The  following  table  gives  the  list  of  dealers  from 
whom  adulterated  samples  were  obtained.  Prom  a  large  number  of  these 
dealers  more  than  one  sample  was  obtained.  In  all  these  cases  the  analy- 
sis of  the  worst  sample  secured  is  given. 


Ldst  of  Dealers  selling  Adulterated  Spirit  of  Peppermint. 


Per  Cent. 

— ^— — — ^— ^— — —    —  — 

Per  Cent. 

Dbalbb. 

of 
Required 
Strength. 

Dbalbb. 

of 
Required 
Strength. 

Bradford's  Pharmaoy,  North  Adams,. 

17 

14 

Davis  A  Hatch  Spice  Company,  New 

Bedford. 
Francis  P.  Downe,  Charlestown, 

4 

66 

Brody  St  Simon,  Roxbury,  . 

73 

Gammen  ic  Broderick,  Haverhill, 

46 

86 

J.  B.  Goudreau,  Fall  River, 

10 

Charles  Clarka  ic  Son,  Lawrence, 

61 

Gilchrist  Drug  Company,  Boston, 

78 

E.  Consineaa,  Fall  River,    . 

42 

S.  A.  Epstein,  Boston, 

71 

Walter  L.  Connel,  Boston,   . 

29 

Fisher's  Pharmacy,  Mansfield,    . 

72 
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List  of  Dealers  seUing  AdvUerated  Spirit  of  Peppermint — Concluded. 


Per  Cent. 

Per  Cent. 

Dbalsb. 

of 
Required 
Strength. 

Dbalbb. 

of 
Required 
Strength. 

Haverhill  Drug  and  Cbemioal  Com- 
pany, Haverhill. 
Geo.  8.  Hull  A  Co.,  Lowell, 

27 
18 

Samuel  B.  Roos,  Roxbury, 
Routhier  A  Delisle,  Lowell, 

53 
44 

78 

L.  J.  Sinnotte,  Haverhill,    . 

56 

HorBe,  Wixulow  Drug  Shop,  Boston,  . 

40 

B.  S.  Staoy,  Charlestown,    . 

65 

Charles  A.  Nelson,  Haverhill,     . 

36 

Stevens  A  Dow,  Haverhill, 

48 

19 

John  S.  Tobin,  Boston, 

23 

Ralph  B.  Quinland,  Boston, 

71 

N.  C.  Tosier  A  Co.,  Haverhill,    . 

67 

John  A.  Rioe,  North  Adams, 

20 

Varsity  Extract  Company,  Lynn, 

- 

B.  F.  Riddell,  FaU  River,    . 

13 

W.  A.  Volkman,  Woroester, 

22 

Tincture  of  Arnica. 

Thirty-one  samples  were  collected  during  the  year,  of  which  10  were 
reported  adulterated.  For  the  purpose  of  determining  the  purity  of 
tincture  of  amica  we  have  relied  upon  the  determination  of  total  solids. 
The  following  table  gives  the  percentage  of  solids  and  of  ash  found  in 
22  good  samples :  — 


Per  Cent. 

Highest  solids. 

.    6.19 

Lowest  solids, 

.    3.10 

Average  solids^     . 

.    4.12 

Percent. 

Highest  ash,  ....  0.61 
Lowest  ash,  ....  0.44 
Average  ash^        .        .        .0.52 


Adulterated  samples  were  obtained  from  the  following  dealers :  — 


Dbalsb. 


SoUds 
(Per  Cent.). 


Ash 
(Per  Cent.). 


Fred.  F.  Bradbuiy,  Boston,    . 
Fred  W.  Boulton.  Spenoer, 
Connelly's  Pharmacy,  Boston, . 
C.  P.  Flynn,  Boston, 
Barring  &  Teele,  Dorchester, 
William  F.  Phelps,  Boston,     . 
J.  H.  Stewart  A  Co.,  Charlestown, 
"Henry  L.  White,  Somerville,  . 


0.36 

0.26 
0.40 
0.26 
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Tincture  of  Iodine. 
The  Bamples  of  tincture  of  iodine  collected  during  the  year  were,  on 
the  whole,  very  good,  only  8  samples  being  adulterated.  Two  of  these 
8  samples  were  obtained  from  the  Savannah  Drug  Company,  Eoxbury, 
and  were,  respectively,  62.2  and  74  per  cent,  of  the  pharmacopceial  re- 
quirements. 

Zinc  Ointment 
The  single  sample  examined  was  obtained  from  James  E.  Fitzgerald, 
Salem,  and  was  found  to  contain  17.11  per  cent,  of  zinc  oxide  instead  of 
20  per  cent.;  as  required. 


Summary  of  StaJtisticB  of  Drugs, 


• 

a 

1 

1 

5 

• 

1 

* 

• 

8 

1 

Adulterated. 

• 

1 

AcaeU, 

7 

- 

7 

Proprietary  medicines,    . 

51 

16 

67 

Aleohol,    . 

100 

8 

106 

Quinine  pills.  .        .        .        . 

— 

1 

1 

Almninii  sulphas,    . 

1 

- 

1 

Sodii  boras,      .... 

8 

— 

8 

Aqom  hamamelidis, 

15 

- 

15 

Spfritus  stheris  nit^,  . 

8 

3 

6 

Aquft  roBCB  fortior,   . 

1 

- 

1 

Spiritus  anisi,  .... 

9 

3 

12 

Calcii  phosphas. 

1 

- 

1 

Spiritus  oamphor». 

50 

4 

54 

Calx  ohlorinata. 

1 

1 

2 

Spiritus  frumenti,   . 

2 

m. 

2 

Oeraalba, 

6 

- 

5 

Spiritus  gaultheris. 

15 

- 

16 

Oeia  flava. 

1 

- 

1 

Spiritus  mentluB  piperita. 

325 

52 

377 

Cetaoeum, 

1 

- 

1 

Spiritus  myrciiD, 

1 

— 

Denatured  aloohol, . 

46 

61 

106 

Strychnine  pills, 

1 

— 

Elazir  potaaeii  bromidi.  . 

10 

7 

17 

Sulphur  pracipitatum,   . 

1 

— 

Fluid  extraetum  singiberia,     . 

1 

- 

1 

Tinctura  amies. 

21 

10 

81 

Lmimentum  camphone. 

92 

le 

108 

Tinctura  iodi. 

106 

8 

114 

Kethyl  alcohol. 

7 

28 

35 

Tinctura  nucis  vomice,  . 

2 

1 

Morphine  pills,                t 

1 

- 

1 

Tinctura  opii  camphorata. 

1 

. 

Gleam  morrhus,     . 

1 

- 

1 

Tinctura  rhei 

1 

_ 

Oleum  oliv»,   .... 

6 

- 

6 

Unguentum  xinci  ozidi,  . 

— 

1 

Oleum  rioini,    .... 

2 

1 

- 

2 

1 

Totals 

Oleum  terebinthizuB, 

■ 

896 

218 

1.114 
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Inspection  of  Liquor. 

The  police  department  of  28  cities  and  towns  sent  in  during  the  year 
116  samples  of  liquor  for  examination^  of  which  88  contained  more  than 
1  per  cent  and  28  contained  less  than  1  per  cent,  of  alcohol.  The  fol- 
lowing table  gives  the  number  and  character  of  the  samples  obtained  from 
different  localities.  The  samples  of  miscellaneous  liquor  consisted  of  sink 
mixtures,  rum,  brandy,  beef,  iron  and  wine,  gin,  Jamaica  ginger  and 
one  sample  of  sand.  The  sample  of  sand  came  from  Hudson.  The 
police  found  in  the  floor  of  the  raided  building  a  hole  with  a  funnel 
underneath  it.  The  proprietor  was  prevented  from  running  any  water 
down  the  funnel  and  the  ofScers  collected  some  moist  sand  from  the  cel- 
lar floor  underneath  the  funnel.  This  wet  sand  was  found  to  contain 
16.62  per  cent,  of  alcohol  by  weight.  The  proprietor  of  the  establish- 
ment was  convicted  in  the  lower  courts,  fined  and  appealed.  In  the 
superior  court  he  pleaded  nolo  and  paid  $50.  The  attendance  of  the 
assistant  analyst  has  been  required  in  the  lower  courts  of  Hudson, 
Gloucester,  Abington,  Cambridge,  Lynn,  Boxbury,  Waltham  and  in  the 
superior  court  at  East  Cambridge  and  Plymouth. 

Summary  of  Liquor  StaHaUcs. 


LOCALXTT. 


I 


I 


MiteeQaneouB. 


Total. 


Arlincton,     . 

Attieborough, 

Avon,    . 

Ayer*    . 

Boston. 

Braintree, 

Daniren, 

FaURivw, 

Fitchburs, 

Foxboroufl^, 

Franklin, 

Glogcestor, 

Hanover^ 

Hudaon, 

Hyde  Park, 

Leadnston, 

Lynn,    . 

NorvnxKl, 

Peabody. 

Plsonoutn, 

Quincy, 

Reading, 

Revere, 

Rowley, 

Salisbu'-y, 

Waltbam, 

Winchester, 

Worcester, 

Totals,    . 


2 


2 


1 
6 
1 


2 

6 

9 
1 

29 


1 
2 


8 

4 

2 


1 
1 
6 
2 
2 


1 

1 

5 
2 

84 


8 


1 
5 


1 
2 


19 


8,  malt  eztraot,    .... 

1,  unknown 

8,  unknown,        .... 

2,  beef,  iron  and  wine,  1  unknown, 

5,  unknown,        .... 

l,fland, 

2,  Jamaica  ginser, 

4,  unknown,        .... 

1,  syrup 

1,  unknown,        .... 
1,  malt  extract;  1,  Jamaica  ginger. 


4,  distilled  liquors, 
30,        .        .        . 


7 
1 
1 
2 
8 
6 
3 
6 
4 
2 
1 

11 
1 
1 
8 
1 

15 
3 
8 
3 
4 
1 
7 
1 
9 
6 
2 
6 

lie 
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Examination  of  Poisons. 

One  hundred  and  fifty-one  saijiples  of  poison  were  enbrnitted  during 
the  year,  of  which  72  were  submitted  by  the  Boston  police,  68  by  the 
Watch  and  Ward  Society,  and  the  other  12  by  the  police  of  Gloucester, 
Peabody,  Quincy,  Upton  and  the  district  police.  Most  of  the  analytical 
work  of  these  substances  has  been  done  by  Mr.  C.  H.  Hickey.  The  fol- 
lowing table  gives  the  list  of  poisons  submitted :  — 

List  of  Alleged  Poisons  submitted  by  Police  Department  and  the  Watch  and  Ward 

Society. 


SUBSTANCB. 


liquid  oontaining  ergot, 

Chinne  fruii, 

OooaiiM  hjrdxoohloride,     . 

0am  huakB  eontMning  paria  greon,  . 

Epaom  Mdts, 

ISy  opener  dtoehelle  aelts,  sodium 

oerbonaie,  sodium  chloride). 
HeroiA  hydroefaloride, 

Herain  tablets, 

Metfayfene  blue  pflJa, 

Morphine  piUs, 

Morphine  sulphate,  .        .        .       . 

Ophim, 

Opium  ash, 

Boaeh  salt  (sodium  fluoride),  . 

Boehelle  salts, 

Suspected  cocaine  OKxlium  chloride). 

Whiskey  and  codeine, 

Whiskey  and  nicotine. 

Wine  fonfaiining  4Ji  per  cent,  salt,    . 

Totals. 


s 

I 

a 


11 


1 
1 


2 
17 
26 
11 


71 


8 


i 


2 


I 


mm 

i 

s 

1 

s 

m 


4 
1 


I 

£ 

a 

S 
a 

0 


Watch  and 
Wabd  Socxbtt. 


I 

n 


21 


16 


21 
2 


62 


I 
I 


9 
I 


I 


1 
1 

32 
1 
2 
1 
1 
1 
1 

18 

17 

53 

13 

4 

1 

1 

1 

1 


151 


Of  these  samples  8  were  declared  legal,  143  illegal,  or  poisons.  The 
single  sample  of  abortive  liquid  submitted  by  the  Boston  police  was 
examined  for  ergot.    The  method  of  Hoffman  for  ergot  in  flour  ^  was 


1  Substancee  Alimentaries,  A.  Villiers  et  E.  CoUin,  p.  90. 
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employed  as  follows :  a  portion  of  the  sample  was  made  acid  and  shaken 
with  ether^  the  ether  extract  washed  with  water^  and  shaken  in  a  cylinder 
with  a  few  drops  of  saturated  sodium  carbonate.  The  characteristic 
violet  color  was  produced  in  the  aqueous  layer.  The  methyl  alcohol  test 
described  in  the  same  book  did  not  give  satisfactory  results.  A  portion 
of  the  sample  was  shaken  with  strong  potassium  hydroxide^  according  to 
the  method  described  in  the  United  States  dispensatory^  and  gave  a 
peculiar  odor.  On  adding  a  drop  of  dilute  hydrochloric  add  on  a  stir- 
ring rod,  a  heavy  white  cloud  formed  and  dropped  to  the  bottom  of  the 
tube. 

All  of  these  tests  were  tried  in  conjunction  with  a  known  sample  of 
fluid  extract  of  ergot  and  as  both  solutions  gave  the  same  reactions  the 
sample  was  declared  to  contain  ergot  from  these  tests.  In  the  trial  of 
the  case  the  police  department  had  other  testimony  of  a  circumstantial 
nature  which  tended  to  supplement  the  chemical  examination. 

The  32  samples  of  cocaine  hydrochloride  submitted  were  in  all  cases 
the  pure  salt,  and  it  was  identified  by  the  usual  physiological  test  sup- 
plemented by  the  precipitates  obtained  with  iodine  in  potassium  iodide, 
Mayers  mercuric  iodide  solution,  and  the  characteristic  crystals  obtained 
with  platinum  chloride.  The  sample  of  com  husks  containing  paris 
green  was  sent  in  by  a  constable  in  the  town  of  Upton.  These  were 
found  in  a  com  field  which  had  been  burned.  The  single  sample  of 
heroin  hydrochloride  was  found  on  a  prisoner.  The  heroin  tablets  were 
purchased.  About  one-third  of  the  cocaine  samples  were  found  on  pris- 
oners and  the  other  two-thirds  were  purchased  or  seized.  The  morphine 
sulphate  in  the  majority  of  cases  was  foimd  upon  or  delivered  to  pris- 
oners. The  sample  of  whiskey  and  codeine  was  a  cough  mixture  con- 
taining also  a  large  amount  of  cane  sugar.  This  was  sold  on  prescription 
and  was  being  repeatedly  refilled  by  the  druggist  and  delivered  to  a 
small  child.  A  sample  of  whiskey  and  nicotine  was  supposed  to  be  a 
'*  knock-out  **  preparation.  It  was  found  free  from  chloral,  cocaine, 
morphine,  etc.  Nicotine  was  detected  by  distilling  from  alkaline  solu- 
tion, and  identifying  it  in  the  distillate  by  means  of  the  polariscope 
and  the  usual  color  and  precipitation  reactions. 

The  sample  of  wine  containing  salt  was  submitted  to  the  Quincy  police 
by  a  doctor.  There  was  a  suspicion  that  somebody  was  endeavoring  to 
poison  a  person  by  means  of  this  wine.  No  poisons  could  be  detected 
in  the  wine,  and  we  have  been  imable  to  find  out  any  further  circum- 
stances in  regard  to  the  sample. 

The  7  samples  submitted  by  the  State  police  came  in  as  a  result  of 
the  death  of  a  small  child  and  the  sickness  of  two  adults  in  Lowell. 
The  small  child  of  ten  was  sent  to  a  drug  store  for  some  Bochelle  salts. 
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She  went  home^  took  the  usual  dose  of  the  Sochelle  salts  and  subsequently 
died  before  a  physician  could  be  obtained.  The  two  adults  in  another 
family  purchased  some  Bochelle  salts  in  the  same  drug  store  and  were 
made  sick,  but  recovered.  The  State  police  brought  in  the  sample  left 
of  what  the  little  girl  took^  which  was  found  to  contain  88.73  per  cent, 
sodium  fluoride.  The  box  came  from  '^  James  O^Brien^  Lowell^  the  Re- 
liable Druggist.^'  Further  investigation  by  the  district  police  showed 
that  O'Brien  obtained  the  Rochelle  salts  from  the  C.  B.  Cobum  Com- 
pany^ an  artists'  supply  house  in  Lowell.  Examination  of  the  premises 
of  the  Cobum  Company  showed  that  they  had  a  barrel  of  roach  salt  and 
a  barrel  of  Rochelle  salts  in  close  proximity.  Samples  were  obtained 
from  each  and  examined  and  the  roach  salt  corresponded  in  analysis  to 
the  alleged  Bochelle  salts  sold  by  O'Brien.  The  result  of  the  inquests 
on  these  cases  was  that  nobody  was  criminally  liable.  There  have  been 
a  number  of  fatalities  of  this  sort  due  to  the  mistaking  of  roach  powder 
for  other  substances.  Mr.  Herbert  B.  Baldwin  reported  in  the  *' Jour- 
nal of  the  American  Chemical  Society  "  (1899,  p.  617)  a  number  of  cases 
of  sickness  and  death  resulting  from  mistakes  of  this  sort. 

He  reported  one  case  of  sickness  and  one  death  resulting  from  the  eat- 
ing of  pancakes  served  for  breakfast.  In  this  case  the  box  of  roach  salt 
which  contained  the  fluoride  was  found  by  the  side  of  a  baking  powder 
box.  Another  similar  accident  occurred.  A  man,  his  wife,  and  daughter 
were  made  seriously  sick  for  a  number  of  days  by  eating  wheat  cakes 
prepared  with  cockroach  powder  instead  of  baking  powder,  the  powder 
containing  fluoride.  The  mother,  who  was  more  seriously  affected,  was 
confined  to  her  bed  for  two  weeks.  Mr.  Baldwin  also  reported  two 
other  cases  heard  of:  a  man  who  was  made  to  vomit  by  merely  tasting 
the  substance  a  few  times,  and  another  man  who  was  made  sick  by  tak- 
ing about  50  grams,  while  intoxicated,  mistaking  it  for  RocheUe  salts. 
He  was  soon  taken  with  violent  vomiting  and  purging,  but  recovered 
in  a  few  days. 

Some  time  after  the  inquest  on  the  child  above  referred  to  we  pur- 
chased 12  samples  of  roach  powder,  5  of  which  were  found  to  contain 
from  16  to  62  per  cent,  of  this  most  violent  poison.  Some  of  these 
samples  were  labeled  harmless,  others  slightly  poisonous,  and  another 
poisonous  to  insects  and  not  to  human  beings.  It  seems  as  if  sodium 
fluoride  should  be  recognized  as  a  highly  toxic  substance,  and  our  poison 
law  so  amended  that  all  preparations  containing  any  soluble  fluoride 
shall  be  distinctly  labeled  "  Poison,"  as  is  roguired  in  the  case  of  rough 
on  rats.  The  following  table  gives  the  results  of  the  analyses  of  these 
6  samples  of  roach  powders  containing  sodium  fluoride :  — 
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Insect  Powder  carUaining  Sodium  Fluoride. 


NaMB  or  POWDBK  AND  Manufactttrbb. 


Statement  on  Label  TefBrdin^  Poiaonous 
Nature  or  Other  Cautions. 


Per  Cent,  of 

Fluoride 

oakulated 

ae  Sodium 
Fluoride 

(Per  Cent.). 


"Roaohsault,**  Barret  Chemical  Company, 

New  York  Qty. 
Martin's     Pest    Exterminator,     Waltham, 

Chemical  Company,  Waltham,  BCass. 
Peterman's  Roaoh  Food,  Wm.  Peterman, 

New  York  City. 
Petennan's  Ant  Food,  Wm.  Petoman,  New 

York  City. 

Hooper's  Fatal  Food,  O.  Hooper  Jadwin, 
New  York  City. 


'  Nonp<M8onous  esoept  to  oockroaoheB,"  . 


"  Do  not  use  on  animals.  Caution:  do  not 
spill  this  powder  on  glassware,  as  it  will 
injure  the  polish." 

"Only  slight^  poisonous," 


46.25 
82.13 
84.72 
86.72 

16.07 


A  portion  of  chapter  372,  acts  of  1911,  entitled,  "  An  Act  relative  to 
the  issuance  of  search  warrants  for  hypnotic  drugs,  and  the  arrest  of 
thdse  present,'*  is  as  follows :  — 

Section  1.  If  a  person  makes  complaint  under  oath  to  a  poliee,  distriet 
or  municipal  court,  or  to  a  trial  justice  or  justice  of  the  peace  authorized 
to  issue  warrants  in  criminal  cases,  that  he  has  reason  to  believe  that 
opium,  morphine,  heroin,  codeine,  cannabis  indica,  cannabis  sativa  or  any 
other  hypnotic  drug  or  any  salt,  compound  or  preparation  of  said  sub- 
stances is  kept  .  .  . 

Section  2.  Whoever  is  so  present  where  any  of  the  aforesaid  drugs  is 
found  shall  be  punished  by  a  fine  of  not  more  than  fifty  dollars  or  by  im- 
prisonment in  the  house  of  correction  for  three  months. 

Section  3.  Whoever,  not  being  a  manufacturer  or  jobber  of  drugs, 
wholesale  druggist,  registered  pharmacist,  registered  physician,  r^;istered 
veterinarian,  registered  dentist,  registered  nurse  or  an  employee  of  an 
incorporated  hospital,  or  otherwise  entitled  by  law  to  have  possession  of  any 
of  the  above  mentioned  drugs,  is  found  in  possession  thereof,  except  by 
reason  of  a  physician's  prescription,  shall  be  punished  by  a  fine  of  not 
more  than  one  hundred  dollars  or  by  imprisonment  for  six  months  in  the 
house  of  correction. 


A  case  recently  tried  in  the  superior  court  of  Suffolk  County  was  dis- 
missed by  order  of  the  court  on  the  ground  that  the  words  "  or  otherwise 
entitled  by  law  to  have  posBession  of  any  of  the  above  mentioned  drugs  " 
mean,  under  the  common  law,  everybody.  This  construction  of  the  law, 
if  correct,  absolutely  nullifies  it,  and  inasmuch  as  the  government  has  no 
right  of  appeal,  this  probably  cannot  be  brought  to  the  supreme  court, 
and  it  would  be  advisable  to  amend  the  law  by  eliminating  this  portion  of 
it.     There  were  two  other  peculiar  decisions  given  by  the  lower  court 
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justices.  In  one  case  some  pills  were  sold  by  a  Chinaman  as  a  cure  for 
the  opium  habit.  The  bottle  containing  these  pills  had  a  label  on  which 
were  printed  some  Chinese  characters,  without  any  designation  in  Eng- 
lish or  any  other  language,  the  pills  containing  morphine.  In  the  lower 
court  the  defendant  was  declared  not  guilty  because  the  quantity  of 
morphine  had  not  been  determined  by  the  analyst,  notwithstanding  the 
fact  that  the  law  makes  no  mention  of  the  amount  of  morphine  present 
in  such  cases.  A  similar  decision  was  made  by  another  lower  court 
justice  in  a  morphine  seizure  case. 

Examinations  of  Paints,   Oils  and  Tukpentine  made  for  the 

District  Police. 

A  law  was  passed  this  year  requiring  the  State  Board  of  Health  to 
make  certain  analyses  for  the  district  police.  As  a  result  of  this  law 
one  sample  of  linseed  oil  has  been  submitted  for  analysis.  This  sample 
was  found  to  contain  about  8  per  cent,  of  mineral  oil.  The  analysis  of 
the  sample  is  as  follows :  — 

Specific  gravity  15**, 0.9274 

Saponification  number, 14.8200 

Iodine  number, 190.0000 

«»D   15% 1.4815 

Unsaponifiable  matter, .9.89  per  cent. 


General  Summary. 


LecaL 


Hi]k«         ... 
Foods,  esdunve  of  milk, 

Dru9 

Liquor 

IB  •  ■  • 

oil. 
Toteb^ 


3.777 

1.128 

896 

28 

8 


6.837 


niegid. 


913 
351 
218 
88 
143 
1 


1.714 


Total. 


4.090 

1.479 

1.114 

116 

151 

1 


7,551 


Bespectf  uUy  submitted, 


HERMANN  C.  LYTHGOE. 
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INSPECTION  OF  DAIEIES. 


During  the  year  ended  Nov.  30,  1911,  2,069  dairies  were  examined  by 
the  veterinarian  of  the  Board,  and  the  attention  of  737  proprietors  and 
of  boards  of  health  of  the  cities  and  towns  wherein  the  dairies  were 
situated,  or  the  product  thereof  sold,  was  called  to  a  total  of  2,646  objec- 
tionable conditions.  As  in  former  years  suggestions  were  made  regard- 
ing changes  considered  necessary  in  the  interest  of  a  wholesome  supply 
and  of  the  public  health. 

Of  the  total  number  of  dairies  examined,  2,067  were  situated  in  Massa- 
chusetts and  2  in  neighboring  States.  The  extra-state  dairies  were 
visited  because  of  the  fact  that  their  product  is  marketed  in  this  Com- 
monwealth, and,  if  found  to  be  other  than  the  fresh,  clean  product  of 
healthy  cows,  is,  under  the  standards  fixed  in  accordance  with  the  pro- 
visions of  the  national  law  relative  to  food  and  drugs,  to  be  deemed  to 
be  adulterated,  and  hence  may  not  enter  into  interstate  commerce. 

The  following  table  shows  the  number  of  dairies  examined  in  the  cities 
and  towns  visited,  and  the  percentage  found  in  each  place  to  be  com- 
mendable :  — 

Inspection  of  Dairiea,  191 L 


ClTT  OB  TOWX. 


Total 
Number  of 

Dairies 
examined. 


Number  of 

Dairies  where 

One  or  More 

Objectionable 

Features  were 

observed. 


Number  of 

Dairies  found 

to  be  without 

Objectionable 

Feature. 


Per  Cent. 

Clean 

Dairies. 


Acushnet,  . 
Second  inspection, 
Third  inspection. 

Adams, 

Afawam,    . 
Second  inspection, 

Amhsnt,    . 
Second  inspection, 

Ashby, 
Second  inspection. 
Third  inspection,  , 


19 
29 

1 
30 
13 
27 

5 
10 
29 

1 

1 


6 
6 

10 
3 
4 
3 
5 
8 


13 


68.42 


23 

79.31 

1 

100.00 

20 

66.67 

10 

76.92 

23 

85.19 

2 

40.00 

6 

60.00 

21 

73.41 

1 

100.00 

1 

100.00 

454 


STATE  BOARD  OF  HEALTH. 


[Pub.  Dofc. 


Inspection  of  Dairies,  1911  —  Continued. 


CrpT  OR  Town. 

Total 
Number  of 

Dairies 
examined. 

Number  of 

Dairies  where 

One  or  More 

Objeotionabie 

Features  were 

observed. 

Number  of 

Dairies  found 

to  be  without 

Objectionable 

Feature. 

Per  Cent. 

Clean 

Dairies. 

Attieborough 

8 

4 

fiO.OO 

Seoond  inspeotion, 

42 

14 

28 

60.67 

Avoiif 

1   • 

- 

- 

Seoond  inspeotion. 

9 

88.88 

Barnstable, 

7 

57.14 

Belcheiiown,     . 

10 

60.00 

Second  inspection. 

6 

60.00 

Third  inspection.   . 

5 

100.00 

Bellingbam, 

27 

17 

10 

87.04 

Second  inspection. 

7 

85.n 

Berkley,     . 

11 

45.46 

Second  inspeotion, 

11 

61.64 

Beveily,     . 

6 

50.00 

Second  inspeotion. 

28 

22 

78.57 

Fourth  inspection. 

1 

100.00 

Blaokstone, 

12 

75.00 

Second  inspection, 

18 

60.2S 

Boylston,  . 

2 

— 

Second  inspeotion. 

24 

16 

88.83 

Third  inspeotion,  . 

1 

- 

Brockton.  . 

2 

50.00 

Second  inspeotion, 

30 

21 

70.00 

Charlemont, 

9 

55.56 

Chatham,  . 

9 

88.89 

Chelsea,!   . 

4 

100.00 

Second  inspectk>n. 

9 

66.67 

Third  inspection,   . 

10 

60.00 

Chioopee,  • 

2 

50.00 

Third  inspection,   . 

4 

75.00 

Fourth  inspection. 

1 

- 

- 

Colrain, 

41 

12 

29 

70.78 

Dartmouth, 

09 

30 

39 

56.52 

Second  inspection. 

102 

32 

70 

68.68 

Third  inspeotion,   . 

1 

— 

1 

100.00 

1  8d 

ecial  i 

invwtication  of  a 

U  dairies. 
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Inspection  of  Dairies,  1911  —  Continued. 


Crrr  or  Town. 

Total 
Number  of 

Dairies 
examined. 

Number  of 
Dairies  where 

One  or  More 

Objectionable 

Features  were 

observed. 

Number  of 

Dairies  found 

to  be  without 

Objectionable 

Feature. 

Per  Gent. 

Clean 

Dairies. 

Dightoiit    ....... 

5 

2 

3 

60.00 

Seoond  inspeetkmt 

1 

60.00 

Third  in^MCtion,   . 

— 

- 

Dow, 

- 

- 

Second  iBipeetion, 

19 

"f 

12 

63.16 

Third  inspection,  . 

• 

1 

100.00 

Eaetham, 

4 

80.00 

East  LoncmMdow,   . 

n 

21 

72.41 

Seoond  inapeetion. 

10 

7 

70.00 

Eaeton,      . 

13 

8 

61.64 

Seoond  inepeetk>nt 

30 

11 

10 

63.33 

Fkirhaven, 

12 

7 

68.33 

Seoond  inepecUon, 

33 

17 

16 

46.88 

Flftlmonth, 

16 

7 

46.67 

Fitehbuif* 

26 

11 

14 

66.00 

Seoond  inapeetio^, 

34 

13 

22 

64.71 

Third  inapeetion,   . 

2 

100.00 

FosboioiiKh, 

4 

44.44 

Seoond  inapeetion. 

e 

66.67 

Fknnklin,  . 

U 

8 

67.14 

Seoond  inapeetion. 

18 

6 

38.46 

Freetown,  .... 

6 

71.43 

Seoond  inspection. 

2 

33.33 

GkmoeBter, 

- 

- 

Third  inapeetion,   . 

• 

- 

- 

Granby,     .... 

16 

11 

4 

26.67 

Steond  inapeetion. 

2 

60.00 

Third  inapeetion,  . 

36 

28 

77.78 

Fourth  inapeetion. 

1 

100.00 

Hadley,     ... 

1 

20.00 

Hampden, 

14 

13 

92.86 

Seoond  inapeetion. 

34 

•16 

62.60 

Harwich,   .... 

2 

6 

76.00 

Hawley,     .... 

11 

- 

11 

100.00 

Heath,       .... 

2 

7 

77.78 
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Inspection  of  Dairiea,  1911.  —  Ck>ntinued. 


City  ob  Town. 

Total 
Number  of 

Dairies 
examined. 

Number  of 
Dairies  where 

One  or  More 

Objectionable 

Features  were 

observed. 

Number  of 

Dairies  found 

to  be  without 

Objectionable 

Feature. 

Per  Cent. 

Clean 

Dairies. 

Holden,     .... 

7 

1 

14.20 

Second  inspection. 

31 

13 

18 

68.06 

Holyoke 

3 

1 

33.33 

Second  inspection, 

2 

2 

100.00 

Third  inspection,  . 

21 

14 

66.67 

longmeadow,    . 

4 

3 

>  75.00 

Second  inspection, 

3 

2 

66.07 

Lunenburg* 

7 

3 

42.86 

Second  inspection. 

38 

29 

78.32 

Mansfield, .... 

- 

- 

- 

- 

Second  inspection. 

16 

3 

12 

80.00 

Marion,      .... 

- 

- 

- 

- 

Second  inspection, 

5 

- 

5 

100.00 

Mattapoisett,     . 

35 

22 

18 

37.14 

Second  inspection, 

1 

8 

4 

60.00 

Medway 

4 

? 

76.00 

Second  inspection, 

13 

9 

60.28 

Millis. 

2 

1 

60.00 

Milton, 

3 

3 

100.00 

Third  inspection,   . 

9 

6 

66.67 

Monson,     . 

4 

3 

75.00 

Nantucket, 

3 

- 

- 

Second  inspection. 

34 

30 

88.24 

New  Bedford,    . 

48 

14 

34 

70.83 

Second  inspection, 

24 

16 

66.67 

Third  inspection.   . 

2 

- 

- 

Norfolk,     . 

6 

85.71 

Second  inspection. 

1 

100.00 

North  Attleborough, 

* 

6 

76.00 

Seoond  inspection, 

14 

13 

92.86 

Norton, 

A 

1 

20.00 

Second  inspection, 

11 

6 

64.45 

Orleans, 

- 

1 

100.00 

Second  inspection. 

- 

1 

100.00 

Phillipston, 

1 

2 

66.67 
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Intpection  of  Dairies,  1911  —  Continued. 


CiTT  OB  Town. 

Total 
Number  of 

Dairies 
examined. 

Number  of 
Dairies  where 

One  or  More 

Objectionable 

Features  were 

observed. 

Niunberof 

Dairies  found 

to  be  without 

Objectionable 

Feature. 

Per  Cent. 

Clean 

Dairies. 

PlauiTille 

5 

2 

3 

60.00 

Second  inapectaon. 

8 

2 

6 

76.00 

Provinoetown,  . 

1 

- 

1 

100.00 

Second  inapeetion. 

8 

- 

8 

100.00 

Raynham, 

8 

4 

4 

50.00 

Second  inspection, 

• 

16 

5 

10 

66.67 

Roofaester, 

5 

3 

2 

40.00 

Second  inspection. 

3 

1 

2 

66.67 

Sandwich, 

- 

- 

- 

- 

Second  inspection. 

15 

- 

15 

100.00 

Seekonk,    . 

4 

- 

4 

100.00 

Second  inspection. 

14 

8 

6 

42.86 

Sharon, 

• 

2 

- 

2 

100.00 

Second  inspection. 

4 

- 

4 

100.00 

10 

3 

7 

70.00 

Second  inspection. 

46 

27 

19 

41.30 

Southampton,   . 

11 

6 

5 

45.46 

Second  inspection. 

15 

3 

12 

80.00 

South  Hadley,  . 

4 

3 

1 

26.00 

Second  inspection. 

3 

1 

2 

66.67 

Third  inspection.   . 

31 

10 

21 

67.74 

Stouchton, 

22 

10 

12 

64.66 

Second  inspection. 

13 

5 

8 

61.64 

Sunderland, 

3 

2 

1 

33.33 

Taunton.   . 

33 

16 

17 

61.62 

Second  inspection. 

29 

13 

16 

65.17 

Truro, 

- 

- 

- 

- 

Second  inqiection. 

11 

- 

11 

100.00 

Uzbridce.  . 

18    , 

4 

9 

60.23 

Second  inspection, 

19 

6 

13 

68.42 

Walpole.     .... 

39 

17 

22 

66.41 

Second  inspection, 

4 

1 

3 

76.00 

WeDfleet,    .... 

.        • 

5 

2 

3 

60.00 

West  Boylston, . 

•        • 

17 

8 

0 

9 

62.94 

Second  inspection. 

•       •        • 

29 

11 

18 

62.07 

458 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Inspection  of  Dairies,  1911  —  Concluded. 


City  ob  Town. 


Total 
Number  of 

Dairie* 
namined. 


Weatfield 

Second  insxMOtion, 

Third  inspection.  . 
Weitminster,     .... 

Second  injpection» 
Weet  Springfield, 

Second  inspection, 
Westwood,         .... 

Second  inq>ectaon, 
Wilbraham,       .... 

Second  inflection, 
Wrentham,        .... 
Yarmouth,        .... 
MiacellaneouB,    .... 

Halifax.  Vt 

Whitingham,  Vt 

Outride  dairiee,  . 

Total  Maasaohuaetta  dairiee. 

Total  dairies, 


Number  of 

Dairies  where 

One  or  More 

Objeetionabie 

Features  were 

observed. 


6 
4 
2 

10 
5 

28 

10 
2 
8 

16 
9 
3 
1 

30 
1 
1 


2 

2.087 


2,080 


Number  of 

Dairies  found 

to  be  without 

Objectionable 

Feature. 


2 
1 

4 

1 
8 
3 
1 
2 
4 
2 

1 
11 


1 
788 


787 


3 
3 
2 
8 
4 

20 
7 
1 
8 

12 
7 
3 

19 
1 


1 
1.331 


Per  Gent. 
Clean 


1,332 


80.00 

73.00 

100.00 

80.00 

ao.oo 

78.02 
70.00 
50.00 
78.00 
75.00 
77.78 
100.00 


100.00 


80.00 
84.30 


84.88 


Under  '*  Miscellaneous  '^  are  included  dairies  situated  in  the  following 
places,  in  no  one  of  which  were  more  than  2  inspected,  the  examina- 
tions having  heen  made  for  some  special  reason  and  not  as  a  part  of  a 
general  investigation :  — 


Braintree. 
Lakeville. 
Lexington. 


Quincy. 
Rehoboth. 


The  towns  of  Bourne,  Brewster,  Dennis  and  Mashpee  were  also  visited, 
and  it  was  found  that  the  milk  produced  was  not  marketed,  being  x)nly  a 
sufficient  quantity  for  home  use ;  while  in  the  towns  of  Rowe  and  Savoy 
the  milk  produced  was  turned  into  butter  by  the  individual  farmer  and 
so  consumed. 

In  addition  to  the  foregoing,  702  dairies  were  visited  at  which  the  sale 
of  milk  had  been  discontinued. 
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Nature  of  the  Defects  to  which  Attention  was  called. 

Below  is  presented  an  analysis  of  the  2,645  objectionable  conditions 
to  which  the  attention  of  boards  of  health  was  called :  — 

Condition  op  Cows.  Defect*. 

Unclean  herds^ 210 

210 

Condition  op  Barns. 

Dairy  unfit  for  milk  production, 8 

Bam  in  need  of  repairing, 2 

Tie-up  fioor  in  need  of  repairing, 17 

Tie>up  in  need  of  new  floor, 1 

28 

Light, 

Insufficient  number  of  windows, 92 

Windows  inadequate  in  size, 28 

120 

Ventilation. 

Additional  ventilation  needed, 2 

Bam  overcrowded, 5 

7 

General  Cleanliness. 

General  undeanliness  of  premises, 238 

Tie-up  in  need  of  cleaning  and  whitewashing,    ....  663 

Cobwebs, 293 

Pigs  kept  near  cows, 131 

Swill  kept  near  cows, 6 

Accumulated  manure, 29 

Manure  piled  in  cow  tie-up, 19 

Horse  manure  used  as  bedding  for  cows, 7 

Horses  not  separated  from  cows, 43 

Cows  kept  in  bam  cellar, 3 

Cows  kept  in  partial  cellar, 1 

Unclean  cellar, 1 

Horse  manure  used  in  vicinity  of  cows, 7 

Carcasses  in  vicinity  of  cows, 6 

Brewers'  grains  in  cow  tie-up, 6 

Oyster  shells  in  cow  tie-up, 1 

Cows  in  dark  and  unventilated  cellar, 1 

Pigs  kept  in  bam  cellar, 1 

Lack  of  proper  drainage, 20 

Slaughterhouse  in  vicinity  of  cows, 3 

Privy  in  bam, 9 

Privy  near  milk  room, 1 

Open  privy  back  of  cows, 6 
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Trough  back  of  cows  used  as  privy, 
Poultry  in  cow  tie-up,  . 
Open  cesspool  in  vicinity  of  cows, 
Manure  pit  in  vicinity  of  cows,  . 
Decaying  vegetables  in  cow  bam, 
Hay  stored  in  cow  tie-up,  .     .  . 


Condition  of  Cow  Yards. 

General  undeanliness, 

Yard  in  need  of  proper  drainage, 

Pools  of  stagnant  water  in  yard,       .        . 

Liquid  manure  in  yard, 

Brewers'  grains  in  yard, 


Defeete. 

1 
1 
1 
1 

2 
2 


92 

85 

22 

9 

1 


Water  Supplies. 
Well  exposed  to  surface  drainage. 


22 


Milk  Rooms. 

Milk  room  needed, 

Unclean  milk  room, 

Milk  room  unused, 

Milk  room  used  for  general  storage,  . 
Milk  room  used  as  grain  room,  . 

Milk  room  in   house, 

Poultry  in  milk  room,         .... 
Lack  of  proper  drainage,  .... 
Insufficient  light  in  mOk  room,  . 
Milk  room  in  need  of  ventilation, 
Ice-chest  in  milk  room  unused,  . 
Milk  room  floor  in  need  of  repair,  .  • 
Change  location  of  milk  room,  . 


200 
29 
18 
3 
4 
2 
1 
6 
1 
1 
1 
1 
1 


Care  of  Milk  and  Milk  Utensils. 


MOk  cooled :  — 


(a 

ih 

(c 

id 

(e 

(f 

(9 
ih 

a 

U 
ik 


In  trough. 

In  yard,  . 

In  shed,  . 

In  well,  . 

Back  of  cows, 

In  grain  room, 

In  house  cellar, 

In  unprotected  shed, 

In  cow  tie-up. 

In  unprotected  well. 

In    bam, 


4 
7 
3 
5 
3 
1 
3 
1 
2 
2 
3 


1,503 


209 


22 


268 
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Defects. 

(l)  Near  privy, 1 

(m)  In  trough  back  of  horses, 1 

(fi)  At  well  house, 2 

Milk  handled:—  ^ 

(0)  In  barnyard, 18 

(b)  On  bam  floor, 22 

(c)  In  unprotected  shed,  .       ■.  .3 

(d)  Back  of  cows,       ..:....     43 

(e)  In  cow  tie-up, 18 

(/)  Back  of  horses,  5 

(g)  In  grain  room, 5 

(h)  In  wood  shed, 1 

(»)  In  bam, 48 

(j)  In  house  shed, 2 

{k)  In  unclean  shed^ .7 

(1)  In  general  storage  room,  .2 

Milk  stored :  —  ^'^^ 

(a)  In  unclean  shed, 8 

(h)  On  bam  floor, 2 

(c)  In  well,  .        .        . 4 

(d)  Back   of  cows, 3 

(e)  In  grain  room, 2 

(/)  In  yard, 3 

(^)  In  unprotected  shed, 1 

(h)  In  unused  well  where  water  is  discolored,  .  1 

(i)  Near  privy, 1 

(j)  In  house  cellar, 3 

(k)  In  general  storage  room,  • 1 

(Z)  In  trough  in  cow  tie-up, 1 

(m)  In  unclean  and  unventilated  closet,       ...       1 

(n)  Back  of  horses  in  trough, 2 

'  (o)  In  bam, 1 

(p)  In  wagon  shed, 1 

35 

Unclean  water  in  cooling  trough, 2 

Cans  kept  in  bam, 11 

Horses  drink  from  trough  in  which  milk  is  cooled^  ...  9 

Cans  aired  midway  between  privy  and  house  drainage,  .  1 

Provisions  kept  in  refrigerator  with  milk, 1 

Cans  washed  near  well, 1 

Cans  inverted  over  sink  drainage, 3 

Cows  drink  from  trough  in  which  milk  is  cooled,  ...  2 

Unclean  milk  utensils, 1 

278 

Total  number  of  objectionable  features,     ....  .   2,645 
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Eeport  upon  the  Work  of  the  Board  relative  to 
THE  Appointment  of  Inspectors  of  Slaughtering. 


It  is  apparent  that  the  work  accomplished  during  the  year  1911  has 
been  far  from  complete,  but  it  is  expected  with  the  incoming  year  to 
bring  the  business  of  slaughtering  under  much  closer  supervision  by  the 
Board. 

Nominations  for  inspectors  of  slaughtering  were  made  in  67  cities  and 
towns.  Seventeen  cities  and  towns  reported  no  slaughterhouse  within 
their  limits.  Of  the  nominees  approved  by  the  Board,  1  died  and  4 
resigned. 

An  outline  of  the  work  relating  to  appointments  of  inspectors  of 
slaughtering  in  the  various  cities  and  towns  is  given  in  the  following 
tables :  — 

Inspectors  of  Slaughtering. 


CiriKB  A3XD  Towiw. 


Nomii 

appointed 

by  Local 

Boardi 

of  Health. 


Number  of 

Nomineee 

approved  by 

State  Board 

of  Health. 


Number  of 

Nominees 

dieapproyed 

by  State 

Board 
of  Health. 


Number 

haying 

no 

Slauchter* 

house. 


No 
Nomination 

made  by 

Local  Boards 

of  Health. 


Ahiwgton, 
Aeton, 
Aeushne*, 
Adams, 


Alfora, 


Amherst,  . 
AndoTer,  . 
Arlincton, 

Ashby,  . 
Ashfield.  . 


Athol,       . 
Attleborm«h, 


2 


1 
1 
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Inspectors  of  Slaughtering  —  Continued. 


CmsB  AND  Towns. 

Nomineee 

appointed 

by  Local 

Boards 

of  Health. 

Number  of 

Nomineee 

approved  by 

State  Board 

of  Health. 

Number  of 

Nomineee 

disapproved 

by  State 

Boaid 
of  Health. 

Number 

having 

no 

Slaughtei^ 

house. 

No 
Nomination 

made  by 
Loosl  Boards 

of  Health. 

Auburn, 

- 

- 

- 

Avon, 

- 

- 

- 

Ayer. 

- 

- 

1 

Banetable, 

- 

- 

- 

Bane, 

|i 

- 

- 

- 

Beeket,     . 

- 

^ 

1 

Bedford.  . 

- 

- 

- 

Belehertown, 

- 

- 

- 

BeUingham, 

- 

- 

- 

Belmont,  . 

- 

- 

1 

Berkley,    . 

- 

- 

1 

Berlin,      . 

- 

- 

- 

Bernardaton, 

* 

- 

- 

- 

Bbvsblt, 

- 

- 

- 

Bflleriea.   . 

- 

- 

1 

Blaekstone. 

* 

- 

- 

- 

Blandford, 

- 

- 

- 

Bolton,     . 

- 

- 

- 

BoaroN,   . 

- 

1 

Bourne,    . 

- 

- 

- 

Boxborough, 

- 

- 

- 

1 

- 

- 

- 

Boyleton, . 

- 

- 

- 

Braintiee, 

- 

1 

- 

- 

BrewBter, . 

- 

- 

1 

- 

Bridcewater,     . 

1 

- 

- 

- 

Brimfield, 

- 

- 

- 

1 

Bbockton, 

2 

- 

- 

- 

Brookfield. 

- 

- 

-    . 

^         1 

Brookline, 

- 

- 

- 

- 

Buckland, 

- 

- 

- 

- 

Burlington, 

- 

- 

- 

- 

Cambbidgc,     . 

- 

- 

- 

- 

Canton,    . 

- 

— 

- 

- 

Carlisle.    . 

1 

- 

1 

- 

- 

Resigned. 
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Inspectors  of  Slaughiering  - 

-  Ck>ntinued. 

Cmas  AMD  Towns. 

Nomineea 

appointed 

by  Local 

Boarda 

of  Health. 

Number  of 

Nomineea 

approredby 

State  Board 

of  Health. 

Number  of 

Nomineea 

diaapproved 

by  State 

Board 

of  Health. 

Number 

having 

no 

Slaughtei^ 

houie. 

No 
Nomination 

made  by 
Local  Boarda 

of  Health. 

Carver, 

1 

1 

- 

- 

- 

Gfaftrlamoat,     . 

3 

3 

- 

- 

- 

Charlton, . 

4 

- 

- 

- 

Cbatliam, 

1 

- 

- 

- 

Chelnuford, 

1 

2 

- 

- 

CBKLSaA, 

- 

- 

1 

- 

ClMSliir«,  . 

1 

- 

• 

- 

Chaetcr,    . 

2 

- 

- 

- 

Chorterfidd, 

3 
2 

- 

— 

- 

Ghflmark, 

8 

- 

- 

- 

darktlnirs. 

1 

- 

- 

- 

CUnton,    . 

1 

- 

- 

- 

GohMMt. . 

1 

- 

- 

- 

Colrain.     . 

1 

- 

- 

- 

CoBoordt  . 

2 

- 

- 

- 

Conway,  . 

- 

- 

- 

1 

Cummington, 

2 

- 

- 

- 

Dalton,     . 

1 

- 

- 

- 

Dana, 

1 

- 

- 

- 

DanTVTB,  . 

1 

- 

- 

• 

Dartmouth, 

4 

1 

- 

• 

Dadham,  . 

*  1 

- 

- 

- 

Daetfield. 

• 

1 

- 

- 

- 

Dannia,    . 

- 

- 

1 

- 

Digfaton,  . 

1 

- 

- 

- 

DooglaB,  . 

1 

- 

- 

- 

Dorar,      . 

- 

- 

- 

1 

Diaout,    . 

3 

1 

- 

- 

Dndler.    . 

1 

- 

1 

- 

Dnnatable. 

- 

1 

- 

- 

Duzbury, 

1 

- 

— 

- 

Eaat  Bridgewativ,    . 

1 

- 

- 

- 

East  Longmeadow, 

2 

2 

- 

- 

Eaatham. . 

1 

- 

- 

- 
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Inspectors  of  Slaughtering  - 

-  Contmued. 

CmaB  AND  TOWNB. 

Nomineee 

appointed 

by  Local 

Boards 

of  Health. 

Number  of 

Nominees 

approved  by 

State  Board 

of  Healtii. 

Number  of 

Nominees 

disapproved 

by  State 

Boitfd 

of  Health. 

Number 

having 

no 

Slaughtei^ 
house. 

No 
Nomination 

made  by 
Local  Boards 

of  Health. 

Eaathampton,  .... 

2 

- 

- 

- 

Easton,     . 

2 

1 

- 

- 

E^dsaxtowzit 

- 

- 

- 

Egremont, 

1 

- 

- 

- 

Enfield,     . 

- 

- 

- 

Erring,     . 

- 

- 

- 

Emsx, 

- 

- 

- 

Etbskr, 

- 

- 

1 

Fairhavon, 

2 

- 

- 

Fall  Ritbb,    . 

31 

- 

- 

•• 

Falmouth, 

- 

- 

- 

FnCHBUBG, 

- 

- 

- 

Florida,    . 

- 

- 

- 

Fozboroagh,     . 

- 

- 

- 

Framingham,   . 

- 

- 

1 

Fmnklin, . 

2* 

- 

- 

- 

Freetown, 

- 

- 

- 

Gardner,  . 

- 

- 

- 

Gay  Head, 

- 

1 

- 

Georgetown, 

- 

- 

- 

GiU, . 

- 

- 

- 

Gloucbrbb,    . 

- 

- 

1 

Goehen,    . 

- 

- 

1 

Goenold,  . 

2* 

- 

- 

- 

Grafton,   . 

- 

- 

- 

Granby,    . 

- 

- 

- 

GtanyUle, 

- 

- 

1 

Great  Banington,    . 

1 

- 

- 

Graenfield, 

- 

- 

- 

Greenwich, 

- 

- 

- 

Groton,     . 

- 

- 

- 

Groveland, 

« 

- 

- 

- 

Hadley,    . 

- 

- 

- 

Halifax,    . 

- 

- 

- 

- 

1 

Hamilton, 

- 

- 

- 

1 

I  Ineligible. 


>  Besigned. 
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Inspectors  of  Slaughtering  —  Continued. 


CiTXca  akdJTowhb. 


Hampden* 
Hanoook,  . 


Hazwon,    . 
Hacdwick, 


Harwich,  . 
Hatfield,  . 
Hatbrhill, 
Hawley,  . 
Haath.  . 
Hiocham, 


Holbiook, 
HoMen,    . 
HoUand,  . 
HoOiflton, 

HOLTOUB, 

Hopedato, 
HopU&ton, 
Hvbbaideton, 
Hvdmi,  . 
Hon. 

Hmttiiicton, 
Hyde  Park, 
Ipeinoii, 


lakeviUe, 


LanMborough, 
Law 


Laominstar, 


Nomii 

appointed 

by  Local 

Boarda 

of  Health. 


Number  of 

Nominees 

approved  by 

State  Board 

of  Health. 


Numbepof 

Nominees 

disapproved 

byStote 

Board 

of  Health. 


Number 

having 

no 

Slaughter- 
house. 


No 
Nomination 

made  by 
Local  Boarda 

of  Health. 


2 
2 
1 
1 
1 
2 
1 
8 
2 
1 
1 

4 

1 
1 
1 


1 
1 

2 

2i 

1 

1 

1 

1 


2 
1 
1 


1 
1 


1 
1 


1  Ineligible. 
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Inspectors  of  Slaughtering  - 

-  Ck>ntinued. 

CrrxBs  AND  Towns. 

Nominees 

appointed 

by  Local 

Boards 

of  Health. 

Number  of 

Nominees 

Mproved  by 

State  Board 

of  Health. 

Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

Number 

haying 

no 

house. 

No 
Nomination 

made  by 

Local  Boards 

of  Health. 

Leverett, 

- 

- 

- 

1 

- 

Lexington, 

1 

- 

- 

- 

Leyden,    . 

1 

- 

- 

- 

Lincoln,    . 

- 

1 

- 

- 

Littleton, 

- 

- 

- 

1 

Longmeadow, 

* 

- 

- 

- 

1 

LOWBLL,    . 

* 

1 

- 

- 

- 

Ludlow,    . 

• 

2 

- 

— 

- 

Lunenburg, 

1 

- 

- 

- 

Ltkn, 

- 

- 

- 

1 

Lynnfield, 

- 

1 

- 

- 

Maldbn.  . 

- 

- 

- 

1 

Manchester, 

1 

- 

- 

- 

Mansfield, 

1 

- 

- 

- 

Marfolehead, 

1 

-• 

- 

- 

Marion,     . 

1 

- 

- 

- 

Mablbobough, 

t 

2 

- 

- 

- 

Marshfield, 

1 

- 

- 

- 

Mashpee,  . 

- 

- 

1 

- 

Mattapoisett, 

2 

- 

- 

- 

Maynard, 

1 

- 

- 

- 

Medfield,  . 

1 

- 

- 

- 

Mbdpord, 

\ 

- 

1 

- 

Medway,  . 

1 

- 

- 

- 

Melbosb, 

, 

1 

- 

- 

- 

Mendon,   . 

1 

- 

- 

- 

Merrimac, 

- 

- 

- 

1 

Methuen,  . 

1 

- 

- 

- 

Middleborough, 

1 

- 

- 

- 

Middlefield, 

1 

- 

- 

- 

Middleton, 

1 

- 

- 

- 

Milford,    . 

1 

- 

- 

- 

Millbury,  . 

- 

- 

- 

1 

MUlis. 

1 

- 

- 

- 

MUton.      . 

1 

- 

- 

- 
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Inspectors  of  Slaughtering- 

-Continued. 

CrriMB  AMD  TOWMB. 

Nommees 

appointed 

by  Local 

Boarda 

of  Health. 

Number  of 

Nomineea 

approved  bv 

State  Board 

of  Health. 

'Number  of 
Nomineea 

diaapproved 

by  State 

Board 

of  Health. 

Number 

having 

no 

Slaughter- 

houae. 

No 
Nomination 

made  by 
Local  Boarda 

of  Health. 

Monvoe*    .        .        .        .        • 

- 

- 

- 

1 

- 

Monaon,    . 

1 

1 

- 

- 

- 

Montacue, 

4 

4 

- 

- 

- 

Monteiroy, 

3 

3 

- 

- 

- 

Montfomaiy,    .  ^ 

- 

- 

- 

- 

1 

Mount  Waahington, 

- 

- 

- 

-     1 

- 

Nahant,    . 

- 

- 

- 

- 

1 

Nantuekat, 

1 

1 

- 

- 

- 

Natiok.     . 

- 

- 

- 

- 

1 

Naedham, 

1 

1 

- 

- 

- 

NewAahford,  . 

1 

1 

- 

- 

- 

Nbw  Bbdfobo, 

1 

1 

- 

- 

- 

NewBiaintrw, 

• 

- 

— 

- 

- 

1 

New  M  ariboiouchi 

2 

2 

- 

- 

- 

New  Salem.      . 

1 

1 

- 

- 

- 

Newboiy, 

1 

1 

- 

- 

- 

Nbwbvstpost, 

- 

- 

- 

- 

1 

NswroMf 

- 

- 

- 

- 

1 

Norfolk.    . 

1 

»           *" 

1 

- 

- 

Noara  Adamb, 

2 

2 

- 

- 

- 

North  Andover, 

- 

- 

- 

1 

North  Attlebozough, 

1 

1 

- 

- 

- 

North  Bxookfiald, 

1 

1 

- 

- 

— 

North  Readinc. 

1 

1 

- 

- 

- 

NOBTBAIIPTON, 

1 

1 

- 

- 

- 

Northborough, 

- 

- 

- 

1 

Northbridce,    . 

- 

- 

- 

1 

- 

Northfield, 

- 

- 

- 

- 

1 

Norton.     . 

- 

1 

- 

- 

Norwell,   . 

- 

- 

- 

Norwood. 

- 

- 

- 

Oak  Bluffa. 

- 

- 

- 

^ 

- 

- 

Orai«e.     . 

- 

- 

- 

Oriaana.    .        . 

(             ~ 

- 

- 

- 

1 
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Intpeetora  of  Slaughtering — Continued. 


Cmss  AND  Towns. 

Nominees 

appointed 

by  Looal 

Boards 

of  Health. 

Number  of 

Nominees 

approved  by 

State  Board 

of  Health. 

Niimberof 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

Niimbsr 
bavins 
no 
Slaughter- 
house. 

No 
Nominatbn 

made  by 

Looal  Boards 

of  Health. 

Otia, 

1 

1 

- 

- 

- 

Osfoid. 

1 

- 

- 

- 

- 

1 

PlJm0r, 

k 

- 

- 

- 

- 

1 

Fteton, 

1 

1 

1 

- 

- 

- 

Peabody. 

1 

1 

1 

- 

- 

- 

FtoUuun, 

1 

- 

- 

- 

1 

- 

Pttinbiok0i 

1 

1 

- 

- 

- 

Pttpperall, 

1 

1 

- 

- 

- 

i'Wtt* 

1 

1 

- 

- 

- 

- 

- 

- 

- 

1 

PhilUprtoa, 

1 

1 

- 

- 

- 

PurnriBLDt 

1 

1 

- 

- 

- 

Plainfield. 

1 

1 

- 

- 

- 

Plminville. 

1 

1 

- 

- 

- 

Plymoath, 

1 

1 

_ 

- 

- 

Plympton, 

1 

1 

- 

- 

- 

PXOMOttf    . 

2 

2 

- 

- 

• 

Prinoeton. 

1 

1 

- 

- 

- 

PioTino«(cmn» 

2 

2  • 

- 

- 

- 

QUXliOTt     . 

- 

- 

- 

- 

1 

Randolph, 

1 

1 

- 

- 

lUynham, 

3 

1 

2 

- 

- 

Readins,  . 

2 

2 

- 

- 

- 

Rahoboth, 

1 

1 

- 

- 

- 

Ravwe,     . 

- 

- 

- 

- 

1 

Richmond, 

- 

- 

- 

- 

1 

Rooheater, 

2 

2 

- 

- 

- 

Rookland, 

1 

1 

- 

- 

m 

Rookport, 

- 

- 

- 

I 

- 

Rowe, 

1 

1 

- 

- 

- 

Rowley.    . 

2 

3 

- 

- 

- 

Royalaton, 

4 

4 

- 

• 

- 

RuaMll.    . 

2 

2 

- 

- 

- 

Rutland,  . 

- 

- 

- 

- 

1 

Baleu,     . 

« 

1 

1 

.    • 

- 

No.  34.] 


INSPECTORS  OF  SLAUGHTERING. 


473 


Inspectors  of  Slaughtering — Continued. 


Cima  AND  TowMB. 

NomineeB 

appointed 

by  Looal 

Boarda 

of  Health. 

Number  of 

Nomineee 

approved  by 

State  Board 

of  Health. 

Number  of 

Nomineea 

disapproved 

by  State 

Board 

of  Health. 

Number 

having 

no 

Slaughter- 

hOUM. 

No 
Nomination 

made  by 

Looal  Boards 

of  Health. 

Saliabury,         .... 

- 

- 

- 

Sandiafield,      . 

- 

- 

Sandwioh. 

8 

- 

SauKUS.     . 

- 

- 

- 

Savoy, 

- 

1 

- 

Sdtuate.  . 

- 

- 

- 

Scekoiik.  . 

- 

- 

- 

Sharon, 

- 

- 

- 

Sheffield.  . 

- 

- 

- 

Shelburae, 

- 

- 

- 

Sherbom, 

1 

- 

- 

- 

Shirley,    . 

_ 

- 

- 

1 

Shrewebory,     . 

- 

- 

- 

Shttteibaiy,     . 

- 

- 

- 

Somenet, 

- 

- 

- 

SOMBVriLLB,     . 

- 

- 

- 

South  Hadley, 

- 

- 

- 

Southamptoii,  . 

2* 

- 

- 

- 

SouthbofOQch, 

- 

- 

1 

Southbndse, 

- 

- 

0 

Sottthwiek, 

- 

- 

- 

Speaoer,   . 

- 

- 

- 

SpmromLD,  . 

- 

- 

- 

Stariins,   . 

— 

« 

- 

Stoekbridge.     . 

1 

- 

- 

Sloneham, 

- 

- 

- 

Stouchton, 

- 

- 

- 

Stow, 

- 

- 

- 

Stnrbridfle, 

- 

- 

1 

Sudbury, . 

- 

- 

- 

Sunderland,      . 

- 

- 

- 

Sutton,     . 

- 

- 

- 

Swanpeoott, 

2 

- 

- 

- 

Swaaeea,  . 

2 

- 

- 

- 

TAmToir, 

2 

2 

- 

- 

- 

1  Resigned. 
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Ifupedors  of  Slaughtering — Continued. 


CiTXBS  AND  Towns. 

Nominees 

appointed 

by  Local 

Boards 

of  Health. 

Number  of 

Nominees 

approved  by 

State  Board 

of  Health. 

Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

Number 
having 

no 
Slaughter- 

tK>use. 

No 
Nomination 

made  by 
Local  Boards 

of  HaUth. 

Templeton, 

3 

2 

1 

- 

- 

Tewksbury, 

— 

— 

- 

Tiaburyi   . 

- 

— 

- 

Tolland,    . 

- 

- 

1 

Topsfield, 

- 

- 

- 

Townsend, 

^ 

- 

- 

- 

Tnuo, 

1 

- 

- 

- 

Tyngsborough, 

- 

- 

- 

Tyringham, 

- 

— 

- 

Upton, 

— 

— 

- 

Uzbridce, 

- 

- 

- 

Wakefield, 

- 

1 

Wales, 

- 

- 

Walpole,    . 

1 

- 

- 

Waltham, 

A 

- 

- 

— 

Wars, 

- 

- 

- 

Wareham, 

* 

- 

- 

- 

Warren,     . 

- 

- 

- 

Warwick,  . 

- 

- 

1 

Washington,     . 

- 

- 

- 

Watertown, 

- 

- 

- 

Wayland. . 

2 

- 

- 

Webster,    . 

- 

- 

1 

Wellesley, 

r 

- 

- 

- 

WeUfleet,  . 

- 

- 

- 

Wendell,    . 

2 

- 

- 

- 

Wenham,  . 

- 

1 

- 

- 

West  Boylston, 

2* 

2 

- 

- 

- 

West  Bridgewater, 

1 

- 

- 

- 

West  Brookfield, 

1 

*" 

— 

- 

West  Newbury, 

1 

- 

- 

West  Springfield,      . 

- 

- 

- 

1 

West  Stoekbridge,    . 

1 

- 

- 

e 

West  TSsbury,  . 

1 

- 

- 

- 

Westborough,    . 

- 

• 

- 

- 

1 

Westfield, 

2 

2 

- 

- 

- 

1  Deoeaeed. 
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Inspedora  of  Slavghtering  - 

-  Concluded. 

■ 

Gmas  AND  Towns. 

Nominees 

appointed 

by  Looal 

Boards 

of  Health. 

Number  of 

Nominees 

approved  by 

State  Board 

of  Health. 

Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

Number 

having 

no 

Slaughter- 
house. 

No 
Nomination 

made  by    ' 
Looal  Boards 

of  Health. 

Westfbrd, ..... 

1 

1 

- 

- 

- 

Westhampton,  . 

- 

- 

- 

1 

- 

Westminster, 

2 

2 

- 

- 

- 

Weston,     . 

1 

- 

- 

- 

Westport, . 

5 

- 

- 

- 

Westwood, 

1 

- 

- 

- 

Weymouth, 

1 

- 

- 

- 

Whately.  . 

1 

- 

- 

- 

Whitman, 

1 

- 

- 

- 

Wilbiaham, 

2 

- 

- 

- 

^^ttiamabuis*  . 

1 

- 

- 

- 

Williamstown« 

1 

- 

- 

- 

Wilmington, 

1 

- 

- 

- 

Winohendon, 

1 

- 

- 

- 

?7inehe8ter. 

- 

- 

- 

1 

- 

Windsor,  . 

- 

- 

- 

- 

1 

Winthiop, 

- 

- 

- 

- 

1 

WOBUBN,  . 

1 

1 

- 

- 

- 

WOBCEBTSB, 

- 

- 

- 

- 

1 

Worthington, 

1 

1 

- 

- 

- 

Wrentham, 

- 

- 

- 

- 

1 

Yarmouth, 

3 

3 

- 

- 

- 

Totals, 

389 

349 

37 

17 

68 

Sumnutry, 

Number  of  nominations  made  by  local  boards  of  health,  .                .        .  389 

Number  of  nominees  approved  by  State  Board  of  Health,  349 

Number  of  nominees  disapproved  by  State  Board  of  Health,  ...  37 

Number  ineligible  for  reasons  of  law, 3 

Rewons  for  Disapproval. 

Lack  of  general  qualifications, 7 

Would  have  to  inspect  own  meat, 17 

Untrustworthy  or  inefficient, 11 

Incapacitated  on  account  of  age, 1 

Objects  to  being  present  at  time  of  slaughter  (averse  to  seeing  animals 

kiUed), 1 
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EXAMINATION  OF  PLUMBEES. 


State  Board  of  Health,  Commonwealth  of  Maasachttsetts,  Boston,  Mass. 

Gentlemen:  —  Pursuant  to  the  requirements  of  section  3^  chapter 
536,  Acts  of  1909,  the  State  Examiners  of  Plumbers  respectfully  submit 
the  following  report  of  their  afiEairs  for  the  year  ending  Nov.  30, 
1911:  — 


EXAMINATIONB. 

Boaton,  Deo.  3. 1010,     . 
Lowell.  I>ee.  17, 1010,    . 
Boeton,  Jan.  7,  1011,      . 
Pittofield,  Jan.  21,  1011, 
Boeton,  Feb.  4,  1011,     . 
Springfield,  Feb.  18, 1011,     . 
Boelon,  Maieh  4. 1011, . 
FkU  River,  Mareh  18. 1011.  . 
Boeton,  April  1, 1011,    . 
Woneeter,  April  18. 1011,      . 
Boeton,  ICay  0. 1011,     . 
Lowelt,  MiOr  ao,  1011,    . 
Boeton,  June  3, 1011,    . 
Pittefield.  June  17, 1011. 
Boeton,  July  1, 1011,     . 
BoelOB,  Sept.  2, 1011,    . 
Springfield,  Sept.  16. 1011,    . 
Boeton,  Oet.  7, 1011.     . 
Fell  River,  Oct.  21.  1011.      . 
Boeton,  Nov.  4,  1011.    . 
Woroeeter,  Nov.  18, 1011. 


Examined. 


Refined. 


74 
25 
67 
28 
60 
60 

eo 

48 
70 
32 
80 
20 
80 
85 
68 
74 
47 
80 
28 
32 
10 


1.102 


18 
8 
12 
6 
11 
10 
22 
16 
23 
14 
30 
11 
26 
12 
18 
22 
14 
21 
6 
0 
10 


66 
17 
45 
20 
48 
40 
47 
30 
56 
18 
50 
18 
64 
28 
45 
62 
33 
50 

23 

I 

23 
0 


776 


MaeterB. 


Journeymen. 


Total. 


Lioenaes  granted  on  amount  of  examinations  Decem- 
ber. 1910.  to  December,  1911. 
Probationary  lioenaes  iasoed  daring  the  year,     . 


64 


262 


326 
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RBGUTBATIOim. 


Hasten. 


JwmkBymm 


December,  1910, 
Januaiy,  1911, 
February,  1911, 
March,  1911,    . 
April.  1911,     . 
Kay,  1911,       . 
June,  1911,      . 
July,  1911,      . 
Auffuat,  1911, 
September,  1911, 
October,  1911, 
November,  1911, 
TotalB, 


Keetinca, 


73 


Examinationa, 


SI 


Fbbb  bscbitbd. 

Paid  to 

theTreasunr 

of  the 

Oomxnonwealth. 

1,109  emminatfon  feea.  at  10.50 

165100 

116  maater  plumber  Heeoaw,  at  fS. 

886  00 

802  Joumaymaa  plumber  UeeDsea,  at  tOJX) 

1,406  master  plumber  lioenaoa  (reuewala),  at  tOJX), 

8,006  journeyman  plumber  lieenaea  (renflwals),  at  80.50 

196  00 

748  00 

1,504  00 

88.236  00 

Siimmary  of  Regutratioru. 


Masters. 

Journeymen. 

Certificate  holdera, 

521 
1,561 

50? 

Licenaed  for  year  endinf  Hay  1,  1912 

2,136 

• 

8.062 

2.643 

39  75 

21  50 

875  61 

20 
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Expenses. 

Salary,  clerk, $2,000  00 

Wages,  first  and  second  examiners, 680  00 

Traveling  expenses, 490  72 

Express  charges, 29  16 

Printing, 317  07 

Postage, 174  14 

Books  and  stationery, 219  79 

Plumbing  material, 

Cleaning, 

Extra  services, 

Miscellaneous    (telephone  call), 

$4,847  94 
Deceased  Plumbers  {reported  to  Examiners), 

Masters, 27      |     Journeymen,  .20 

Plumbing  Rules. 

Conforming  to  the  requirements  of  section  5^  chapter  536,  Acts  of 
1909,  plumbing  rules  were  formulated  by  the  State  Examiners  of 
Plumbers  and,  being  approved  by  the  State  Board  of  Health  (Jan.  6, 
1911),  copies  were  forwarded  to  the  boards  of  health  of  9  towns,  they 
having  petitioned  the  examiners  for  plumbing  rules. 

Bules  formulated  by  the  State  Examiners  of  Plumbers  have  been 
adopted  by  the  following  towns :  Athol,  Barnstable,  Braintree,  Easthamp- 
ton,  Lancaster,  Natick,  Rocklatid. 

In  our  report  of  last  year  attention  was  called  by  the  examiners  to  the 
probable  deficit  of  current  and  coming  years.  The  deficit  for  this  year  is 
$1,612,  and  this  deficit  will  continue  unless  legislation  allowing  for 
increased  fees  be  enacted.  The  present  fees  as  fixed  by  statute  are  $2  for 
master  plumber's  license,  50  cents  for  journeyman  plumber^s  license,  with 
renewals  at  50  cents  each  for  both  master  and  journeyman.  Examination 
fee  is  50  cents  for  all  classes  of  license.  The  examiners  believe  that  the 
Board  should  be  self-supporting,  but  to  bring  this  about  a  slight  adjust- 
ment of  fees  should  be  made,  authority  for  which  can  be  given  only  by 
the  Legislature.  We,  therefore,  renew  our  recommendation  of  last  year 
that  the  examiners  be  given  authority  to  fix  the  fees  subject  to  the  ap- 
proval of  the  State  Board  of  Health,  the  fee  for  master  plumber's  license 
not  to  exceed  $2  per  year,  and  the  fee  for  journeyman  plumber's  license 
not  to  exceed  $1  per  year. 

JAMES  C.  COFFEY. 

CHAS.  E.  PELTON. 

EDWARD  C.  KELLY. 


REPORT 


X7PON  THB 


Production  and  Distiobution  of  Diphtheria  Anti- 
toxin AND  Vaccine  Virus 


FOB  THS 


Year  ended  Nov.  30,  1911. 


IttS] 


REPORT 

X7F0N   THS 

Production  and  Distribution  of  Diphtheria  anti 

TOXIN  AND  Vaccine  Virus 


FOB   THX 


Year  ended  Nov.  30,  1911. 


The  production  of  diphtheria  antitoxin  and  vaccine  has  continued 
under  the  direction  of  Dr.  Theobald  Smith,  at  the  laboratory  of  the 
State  Board  of  Health  at  Forest  Hills.  The  distribution  has  been  con- 
ducted, as  before,  at  the  ofBce  of  the  Board. 

The  total  number  of  packages  issued  by  the  Board  during  the  sixteen 
years  and  eight  months  ended  Nov.  30,  1911,  was  as  follows:  — 

Bottles. 

In  1895-1896  (year  ended  March  31), 1,724 

In  1896-1897  (year  ended  March  31), 3,219 

In  1897-1898  (year  ended  March  31), 4,668 

In  189g-1899  (year  ended  March  31), 12,491 

In  1899-1900  (year  ended  March  31), 31,997 

In  1900-1901  (year  ended  March  31), 53,389 

In  1901-1902  (year  ended  March  31), 40,211 

In  1902-1903  (year  ended  March  31), 33,475 

In  1903-1904  (year  ended  March  31), 41,133 

During  six  months  ended  Sept  30,  1904, 22,255 

In  1904^1905  (year  ended  Sept.  30,  1905), 47,387 

During  fourteen  months  ended  Nov.  30,  1906,    .                                .  70,424 

In  1906-1907  (year  ended  Nov.  30,  1907), 64,807 

In  1907-1908  (year  ended  Nov.  30,  1908), 94,645 

In  190&-1909  (year  ended  Nov.  30,  1909), 90^31 

In  1909-1910  (year  ended  Nov.  30,  1910), 92,623 

In  1910-1911  (year  ended  Nov.  30,  1911), 96,522 

Total, 801,101 

The  serum  was  distributed  to  local  boards  of  health,  to  hospitals  and 
to  practitioners  in  202  cities  and  towns,  59  of  which  used  more  than  100 
bottles  each.    The  following  table  shows  the  distribution :  — 
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Number  of  Bottles  of  Diphtheria  Antitoxin  distributed  from  Dec.  1,  1910,  to 

Nov.  30,  1911. 


City  ob  Town. 


Number 

of 
Bottles. 


Acton»  . 

Adams, 

Agawam, 

Ameebury, 

Amnersti 

Andover, 

Arlincton, 

Ashburnham 

Athol,    . 

Attleborough 

Ayer,     . 

Barnstable, 

Barre,    . 

Becket, 

Bedford, 

Belmont, 


Massaohusetts  School 

minded. 
Mcljean  Hospital, 


for  the  Feeble- 


Beverly, 
Blackstone,  . 
Blandford,    . 
Boston:  — 

Boston  Floating  Hospital, 

Boston  Lying-in  Hospital, 

Children's  Hospital, 

City  Hospital,  . 

Qeneral  Supply, 

Infants'  Hospital, 

BCassachusetts  Charitable  Eye  and 

Ear  Infirmary. 
Massachusetts  General  Hospital, 

Massachusetts  Homoeopathic   Hos- 
pital. 
Massachusetts  Infant  Asylum, 

St.  Elisabeth's  Hospital,  . 

St.  Mary's  Infant  Asylum, 

Training  ship  "  Ranger," 

Bourne 


30 

157 

24 

92 

27 

24 

3M 

86 

72 

96 

36 

12 

12 

80 

76 

12 

12 

6 

60 

297 

6 

14 

18 

1.450 

41.573 

9.009 

72 

80 

100 

4.495 

8 

10 

831 

24 

24 


CiTT  OB  Town. 


Braintree 

Brewster,      ..... 

Bridgewater 

Brimfield 

Brockton 

Brookfield, 

Brookline, 

Cambridge, 

Hospital  for  Contagious  Diseases, 

Hospital 

Stillman  Infirmary,  . 

Canton 


Massachusetts  Hospital  for  Crippled 
and  Deformed  Cnildxen. 


Charlemont, 

Chelsea, 

United  SUtee  Marine  Hospital, 

Cheshire 

Chester 

Chesterfield, 

Chioopee 


Clinton, 

Cohasset, 

Concord, 

Conway, 

Cummington, 

Dalton, 

Danvers, 

Dedham, 

Deerfield,      . 

Dennis, 

Digbton. 

Doxiglas. 

Dudley. 

Duzbury, 

East  Bridgewater. 

Easthampton, 


Number 

of 
Bottles. 


24 

18 

39 

12 

803 

2 

*  868 

1.200 

1,163 

74 

60 

99 

15 

6 

370 

24 

6 

26 

6 

111 

155 

18 

72 

8 

6 

36 

91 

78 

12 

6 

36 

18 

18 

12 

42  ' 

182 


No.  34.1 


DIPHTHERIA  ANTITOXIN,  ETC. 


487 


Number  of  BotUes  of  Diphtheria  Antitavin  diatribtited  from  Dec^  1,  1910,  to 

Nov.  SO,  1911  —  Continued. 


CwT  OB  Town. 


Easton, 

Everett, 

Fairhaven,    . 

FaU  River.    . 

Fitohburg,    . 

Foxborough, 

Framingham, 

Franklin, 

Gardner, 

GeorcBtown, 

Gtooeester,    . 

Grafton. 

Great  Barrington, 

Greenfield,    . 

Elamilton,     . 

Hampden,    . 

Hanover, 

Hanaon, 

Hardwick,     . 

Harvard, 

Haverhill,     . 

Hingtiam.     . 

Holden, 

HoUiaton, 

Holjfoke, 

Hopedale,     . 

Hopkinton,  . 

Hudson, 

HuU.     . 

Huntington, 

Hyde  Pftrk,  . 

Ipiwieh, 

Kingeton, 

Lawrence, 

Leioeiter, 

LenoK,  . 


Number 

of 
Bottles. 


42 

MO 

24 

1,156 

1,806 

87 

72 

18 

48 

12 

261 

12 

6 

42 

12 

6 

6 

12 

109 

12 

938 

86 

6 

6 

410 

26 

6 

36 

86 

12 

201 

66 

•l2 

1,623 

48 

37 


CiTT  OB  Town. 


Leominster,  ..... 

Lexington, 

Littleton, 

Lowell, 

Ludlow, 

Lsmn, 

Hospital  for  Contagious  Diseasee, 

Maiden 

Manchester 

Mansfield, 

Marblehead,  .... 

Children's  Island  Sanatorium, 

Marion, 

Marlborough,        .... 
Mattapoisett,        .        .       \        . 

Maynard, 

Medfield 

State  Asylum.   .... 

Medford, 

Medway, 

Melrose, 

Merrimao, 

Methuen, 

Middleborough,    .... 

Milford 

Millbury, 

Millis 

Milton, 

Monson, 

State  Hospital,  .... 

Montague 

Nantucket, 

Natick, 

Needham, 

New  Bedford,       .... 
Newburyport,       .... 


Number 

of« 
Bottles. 


140 

79 

12 

1,063 

80 

1,066 

1,700 

739 

12 

132 

12 

37 

6 

149 

6 

73 

42 

75 

218 

6 

62 

12 

54 

80 

73 

40 

6 

30 

12 

6 

99 

12 

60 

30 

880 

315 
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Number  of  BotUes  of  Diphiheria  Antitoxin  distribuUd  from  Dec.  1,  1910,  to 

Nov.  SO,  1911  —  Continued. 


Cttt  OB  TOWH. 


Newton, 

Hospital. 

North  Adams 

North  Andover 

North  Attleborouch.    . 
North  Brookfield, 

Northampton 

Northbridge,        .... 

Northfield 

Norton 

Norwell 

Norwood, 

Orange 

Oxford 

Pahner 

Peabody 

Petersham, 

Pepperell 

Pittsfield 

Plymouth, 

Provincetown,      .... 

Quincy, 

Randolph, 

Reading 

Revere, 

Rookport, 

Rowley 

Salem, 

Salisbury 

Sandisfield, 

Saugus, 

Soituate, 

Sharon, 

Shirley:  — 

State  Industrial  School  for  Boys, 
Somerville 

Hospital  for  Contagious  Diseasos, 


Number 

of 
Bottles. 


100 

450 

226 
24 
97 
12 

477 

40 

16 

2 

6 

206 

138 
6 

132 

146 
12 
48 

633 
42 
67 

696 
60 
73 

803 
18 
27 

836 
12 
12 

223 
12 
18 

12 
1.466 
2,472 


Crrr  oh  Towk. 


Number 

of 
Bottles. 


Southborough, 
Sottthbridge, 
Southwick,   . 
Springfield,  . 
Sterling, 
Stoneham,    . 
Stoughton,    . 
Stow,    . 
Sturbridge,   . 
Swampscott, 
Taunton, 
Templeton,  . 
Tewksbury,  . 
Tisbury, 
Topsfield,      . 
Townsend,    . 
Truro,  . 
Uxbridge, 
Wakefield,     . 
Walpole, 
Waltham,      . 
Hospital,   . 
Ware,     . 
Warren, 
Watertown,   . 
Wayland, 
Webster, 
Wellesley,      . 
Wenham, 
West  Boylston, 
West  Bridgewater, 
West  Brookfield,  . 
West  Springfield,  . 
Westborough, 
Westfield,      . 
Westford, 
Westminstert 


16 
42 

6 
986 
20 
36 
48 
62 

6 

18 

302 

6 
70 

6 

6 

6 

6 

36 

260 

23 

235 

1,034 

86 

18 

164 

6 

139 

12 

12 

6 
12 

7 
60 
24 
109 
11 
12 
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Number  of  BoUles  of  Diphtheria  Antitozin  distributed  from  Dec.  1,  1910,  to 

Nov.  SO,  1911  •—  Concluded. 


CxTT  OB  Town. 


Wastport, 

Weymoutht  . 

WhHmAn, 

WiUiamaburg, 

WilliamftowDi 

Wilmington, 

Winehendon, 


Number 

of 
Bottles. 


36 

203 

104 

6 

126 

15 
227 


CxTT  OB  Town. 


Winchester,  . 

Winthrop,  . 
Fort  Banks, 
Woburn, 

Woroeater,  . 

Yarmouth,  . 

Total,  . 


Number 

of 
Bottles. 


12 

808 

24 

192 

3.876 

6 


96,622 


l*he  total  number  of  tubes  of  vaccine  virus  issued  by  the  Board  dur- 
ing the  seven  years  and  two  months  ended  Nov.  30,  1911,  was  as  fol- 
lows :  — 

Tubei. 

In  1904-1905  (year  ended  Sept.  30,  1905), 23,970 

Daring  fourteen  months  ended  Nov.  30, 1906, 31,805 

In  1906-1907  (year  ended  Nov.  30,  1907), 45,265 

In  1907-1908  (year  ended  Nov.  30,  1908), 48,768 

In  190&-1909  (year  ended  Nov.  30,  1909), 47,961 

In  190^1910  (year  ended  Nov.  30,  1910),  .  '     •.                .  76,690 

In  1910-1911  (year  ended  Nov.  30,  1911), 65,251 

Total, 339,710 

The  vaccine  virus  was  distributed  as  shown  in  the  following  table :  — 


Number  of  Tubee  of  Vaccine  distributed  from  Dec.  1,  1910,  to  Nov.  SO,  1911. 


CiTT  OB  TOWK. 


Abington, 
Acton,  . 
Ameebury,    . 
Andover, 
ArUngton,     . 
Aahby,  . 
Attleboroush, 
Ayer,    . 


Number 

of 
Tubes. 


Number 

of 
Tubes. 


Bedford, 
Belmont, 


Massachusetts  School  for  the  Feeble- 
minded. 
Beverly, 

Boston:  — 

City  Hospital, 

General  supply,        .        .        .        . 

Infants'  Hospital,     .... 


40 

10 

100 

68 

1.300 

15.610 

168 
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Number  of  Tubes  of  Vaccine  distributed  from  Dec.  1,  1910,  to  Nov.  30,  1911  — 

Continued. 


City  ob  Town. 


Boston— Con.' 

lianachufletts  General  Hospital, 

Aassaehusetts  Homoeopathic  Hos- 
pital. 
Penal  institutions,     ... 

Bourne, 

Braintree. 

Bridgewater,         .... 

Brimfield 

Brockton, 

Brookline 

Cambridge, 

Canton, 

Charlemont,         .... 

Chatham 

Chelmsford, 

Chelsea. 

Chesterfield,         .... 

Chioopee, 

Clinton, 

Cohasset 

Concord, 

Massachusetts  Beformatory,     . 

Danvers, 

Dedham,      

Dudley 

Duxbury, 

East  Bridgewater,         ... 

Easton, 

Everett,        ...... 

Fall  River 

Falmouth 

Fitchburg 

Fozborough, 

Freetown, 

Gardner, 

Georgetown, 

Gloucester, 


Number 

of 
Tubes. 


176 

490 

1,190 

85 
111 
190 

67 

662 

723 

1,046 

27 
200 
120 

96 
1.238 

46 
624 
600 
101 
166 
700 
208 
638 

70 

83 

106 

140 

891 

6,860 

12 
900 
101 

26 

16 

26 
366 


CxTT  OB  Town. 


Numbsr 

of 
Tubes. 


Granville,     . 

Groton, 

Hamilton,     . 

Hanover, 

Hingham,     . 

Holbrook, 

Holden, 

Hopkinton,  . 

Hudson, 

HuU,     . 

Hyde  Park.  . 

Kingston, 

Lawrence,     . 

Lee, 

Leicester, 

Lexington,    . 

Lincoln, 

Lowell, 

Ludlow, 

Lynn,    . 

Maiden, 

Mansfield, 

Marblehead, 

Marshfield,    . 

Medfield, 

Medford, 

Medway, 

Melrose, 

Merrimac, 

Methuen, 

Milford, 

Millbury, 

MiUis,    . 

Milton, 

Monson:  — 

State  Hospital, 
Nantucket,   . 


80 

88 

06 

18 
200 

30 

60 

12 

16 

60 

266 

6 

3,747 

66 

20 
124 

20 
1,810 

36 

2,166 

627 

06 
173 

40 

33 
201 

23 
300 

30  - 
170 
230 
300 

60 

81 

260 
20 


No.  34.] 


DIPHTHERIA  ANTITOXIN,  ETC. 


491 


Number  of  Tubes  of  Vaccine  distributed  from  Dec.  i,  1910,  to  Nov,  SO,  1911  — 

Concluded. 


^ 


City  ob  Town. 


Needhankt     . 

Nowton* 

North  Adama, 

North  Andover,   . 

North  Attloborough,    . 

North  Raading,    . 

Norwood* 

Ormnce, 

Oxford, 

Palmer, 

Pembroke,    . 

Pittsfleld,      . 

Plymouth,    . 

ProTineetown, 

Quiooy, 

Randolph,    . 

Bevere,         ... 

Richmond,    . 

RoekUnd,     . 

Salem,  .... 

Sdtuete, 

Sharon, 

Sherborn, 

State  Reformatory,  . 
Somenrille,    . 
Southboroush, 
Soathwick,   . 
Springfield,  . 
Stoneham,    . 
Stouchton,    . 
Swampeoott, 
Taunton, 

Stete  Hospital.  . 
Tewlubury:  — 

State  Hospital, 


Number 

of 
Tubes. 


355 

750 
S35 

88 

257 

20 

343 

50 

340 

180 

1*8 

35 

08 

12 

1.247 

58 

431 

25 

100 

553 

0 

16 

80 

12 

1,460 

40 

25 

1,610 

65 

40 

150 

1,850 

520 

50 


CrpT  OR  Town. 


Topsfield,      . 
Townssnd,    . 
Wakefield.     . 
Walpole, 
Waltham,      . 
Ware,     . 
Wareham, 
Watertown,  . 
Wayland. 
Webster, 
Wellealey,      . 
Wenham, 
West  Brookfield,  . 
West  Newbury,    . 
West  Springfield,  . 
West  Stoekbridge, 
Westbovough:  — 

Stete  Hospital.  . 
Westfield, 
Westford, 
Westminster, 
Westport, 
Weymouth,  . 
Whitman, 
Williamstown, 
Wilmington, 
Winchestor,  . 
Winthrop, 
Woburn, 
Worcester,     . 
Wrentham:  — 

Stete  School.     . 
Total,      . 


Number 

of 
Tubes. 


26 

53 

355 

126 

401 

60 

10 

151 

80. 

50 

181 

12 

85 

20 

15 

140 

3 

325 

78 

30 

107 

346 

27 

90 

73 

105 

205 

246 

2,250 

250 


65,251 


REPORT 


UPON  THB 


WOBK  OF  THE  BACTERIOLOGICAL  LABORATORY 


FOB  THB 


Year  ended  Nov.  30,  1911. 
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Report  upon  Diphtheria  Cultures  examined  during 

THE  Tear  ended  Nov.  30,  1911. 


From  Dec.  1,  1910,  to  Nov.  30,  1911,  4,368  cultures  were  received 
from  163  cities  and  towns  in  the  State.  Of  these  cultures,  2,631  were 
for  the  purpose  of  diagnosis  and  1,737  were  for  release  from  quarantine. 

The  following  table  gives  the  number  of  cultures  received  from  the 
different  cities  and  towns  and  the  results  of  the  examinations :  — 


CiTT  OB  Town. 


Whole 

Number  of 

Cultures 

examined. 


Abincton, 
Acton,     . 
Adams,  . 
Amesbury, 
Amhenrt, 
Andover, 
Arlinston, 
Ashbumham, 
Ashland, 
Athol,     . 
Attleborough, 
Ayer, 

Barnstable,     . 
Beoket.   . 
Bedford, 
Belmont, 
Beverly, 
Blackstone,     . 
Boston,  . 
Bourne,  . 
Bozboroash,  . 
Bruntree, 
Brewster, 
Brtdgewater.  . 


3 
7 
2 

24 
6 
6 

63 

11 

7 

82 

35 

4 

5 

2 

11 

17 

39 

3 

11 

15 

2 

9 

4 

12 


CmvruRBs  bxamxkbd  roR 
DiAOKOsm. 


Positive. 


2 
2 
3 
1 

4 

1 
2 

14 
5 


1 
4 
4 

2 
2 
3 

1 
1 
3 


Negative. 


1 
2 


6 

18 

2 

5 

16 

18 

2 

1 

4 

13 
16 
1 
9 
3 
2 
6 
2 
6 


Cultures 
examined  for 
Release  from 
Quarantine. 


2 
3 

17 
2 

31 
8 

63 
12 
2 
3 
2 
6 

19 


2 
1 
3 
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CiTT  OB  Town. 


Whole 

Number  of 

Cultures 

examined. 


Brim6eld, 

Ganton,  . 

Carlisle, . 

Charlemont.  . 

CfaelmBford,   . 

ChelMa, 

Cohasaet, 

Concord, 

DaDvera, 

Dedham, 

DouclaB, 

Dover,    .       . 

Dudley, . 

Duxbury, 

East  Bridgewater, 

Edgartown,    . 

Everett,  . 

Falmouth, 

Fitohburg, 

Foxborouch,  . 

Framingham, 

Franklin, 

Qreat  Harrington, 

Oroton,  . 

Hamilton, 

Hanover, 

Hanaon, 

Harvard, 

Hingham, 

Holbrook, 

Hudson, 

HuU,       . 

Hyde  Park,    . 

Ipswich, 

Kingston, 

Lawrence, 

Lincoln,  . 

Ludlow, . 


6 

16 

4 

1 

8 

254 

10 

36 

10 

30 

17 

1 

4 

7 

16 

1 

176 

1 

2 

78 

38 

6 

8 

2 

4 

3 

2 

6 

34 

3 

15 

15 

1 

29 

8 

8 

8 

a 


CuXVrUBM  BXAMXNBO  FOB 
DZAaNOBIS. 

Cultures 
examined  for 

Positive. 

Negative. 

I 

Release  from 
Quarantine. 

4 

2 

3 

9 

4 

1 

1 

2 

- 

1 

- 

- 

- 

8 

33 

38 

183 

- 

9 

1 

11 

19 

6 

3 

20 

5 

1 

11 

- 

- 

1 

2 

2 

3 

2 

* 

3 

4 

8 

*» 

1 

- 

43 

69 

64 

- 

1 

- 

- 

- 

2 

10 

84 

34 

9 

16 

13 

2 

- 

4 

1 

3 

4 

- 

2 

- 

2 

1 

1 

- 

3 

- 

- 

1 

1 

- 

6 

- 

2 

24 

8 

- 

3 

- 

2 

11 

2 

2 

11 

2 

- 

1. 

- 

4 

7 

18 

2 

1 

- 

- 

3 

- 

3 

- 

- 

2 

- 
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Cut  OB  Town. 


Lyanfleld, 
ICaldm,  . 
Maoehcflter,    . 

Harbtebead.  . 

llMlon«  . 

HarttMRHich, 

Haynvd,       . 

Msdfield. 

MMlford. 

Ifodwsyi 

JUiroMi .       .       • 

MsrriniAc, 

MeChuMk, 

mddkbofouch,     . 

Midd]«tan,     . 

ICilford.  .       . 

MUtoii,  . 
Monaon. 

IfontacoA* 
Nstiek.  .       .       . 
Neadham, 
New  Bedford. 
Niewbmypartf 
Norfolk. 
North  Adama, 
North  Attlebotoash, 
North  Brookfidd,  . 
North  Reading.     . 
Northbridca,  . 
Northfleld,     . 
NortMi.  • 
Norwell, 
Norwood. 
Orange,  . 
Oxford,  . 


Whole 

Number  of 

Cultures 


2 
8 
1 
« 
U 
29 
1 

76 

64 

768 

144 

8 

186 

IS 

7 

86 


66 


18 


46 


8 
2 
1 

18 

86 

86 

8 


CuiAUBSa  BXAIIIinBD  roB 
DlAQNOaV. 


Poaltiye. 


2 
17 

6 

1 
17 

6 
86 
27 

8 


2 
6 


7 
4 


16 


16 
6 
1 


Negative. 


2 
1 
1 

22 
18 


88 

697 

66 

2 

109 
8 

4 
8 


Cuhures^ 

examined  for 

Release  from 

Quarantine. 


2 
1 

8 
46 

10 

29 

16 

186 

62 

8 

62 
10 

1 


87 


26 


14 


6 
% 

6 
8 

18 


9 
44 
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CiTT  OB  TOWV. 


Whol* 

Number  of 

CultiireB 


Palmer,  .... 

PMbody, 

F^pcrBllf       •       •       • 

FMenham,     . 

PhiUiiwton,    . 

Plainville,      . 

Plymouth, 

Provinfletown, 

Quio)oy»  .... 

Randolph, 

BOTUO,  .... 
Roohaatflf,      ... 

Bodtport,      •       •       • 
Rows,     •       .       •       . 
Rowley, 
Royalaton,     . 

Salem 

flandwioh, 

Saugufl,  .... 

Sottuate, 

Sharon,  .... 

Shelbume, 

« 

Sherborn, 

Shirley 

Somerville,     . 
Southborough, 
Southbridce,  . 
Spenoer,         ... 
Sterling, 
Stoneham, 
Stoughton,     . 
Sturbndge,     . 
Swampsoott,  . 
Taunton, 
Temideton,    . 

Topsfield, 

■  .11  ■  > 

— 


3 
45 


73 

1 

W 
9 
8 

12 

8 

8 

1 

172 

• 

8 

78 

11 

18 

8 

2 

7 

1 

1, 

14 

4 

1 

15 

55 

1 

4 

55 

11 

8 


CULTUnn  BXAIOHBD  FOB 
DiAOKOSIS. 


Poritivc. 


10 
2 


28 


10 


2 

12 

1 

20 
2 


Negative. 


2 
12 


1 

10 
58 

5 
7 


88 


10 
18 


22 
8 
3 


Cultuna 
mnnnined  for 


QuBBantine. 


2 
8 

U 
1 
5 

28 
8 
2 
4 
8 


110 


5 
2 

1 


8 
2 

1 

8 

80 

4 

14 
6 
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CrrT  OB  Town. 


Whole 

Number  of 

Cultures 

examined. 


Truro,     . 
Uzbrldcet 
Wakefield, 
HValpole, 
Waltbam, 
Wareham, 
Warren,  . 
Watertown, 
Webrter, 
Wenham, 
West  BoyLrton, 
Weet  Brookfield, 
Westboroush, 
Westfield, 
Weetford, 
Weetport, 
Weymouth,    . 
Whitman, 
Williamatown, 
Wilmincton,   . 
Winchendon,  . 
Winofaeeter, 
Winthrop, 
Wobum, 
Wrentham,     . 
Totals,      . 


2 

1 

47 

27 

2 

3 

6 

76 

40 

6 

1 

3 

18 

2 

5 

5 

37 

15 

44 

5 

98 

14 

131 

77 

1 


4,368 


CULTURSa  BXAimOID  roB 

DiAGNoam. 


Positive. 


Negative. 


1 
16 


17 

13 

1 

1 
2 
2 
1 

8 
2 

14 
2 

23 

17 
9 


668 


16 
11 
1 
3 
6 
20 
6 
4 
1 

12 

2 

6 

20 

5 

7 

1 

22 

11 

43 

16 

1 


Cultures 

examined  for 

Release  from 

Quarantine. 


15 

10 

1 

1 

38 

22 

1 

2 
4 


1,963 


9 

8 
23 

2 
53 

3 

71 
52 

1,737 
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EEPORT  UPON  THE  EXAMINATION  OF  SPUTUM  AND  OTHER 
MATERIAL  SUSPECTED  OF  CONTAINING  THE  BACILLI 

OF  TUBERCULOSIS. 


From  Dec.  1,  1910,  to  Nov.  30,  1911,  microscopical  examination  has 
been  made  of  2,383  lots  of  sputum  and  other  material  suspected  of  con- 
taining the  bacilli  of  tuberculosis.  This  material  has  been  received  from 
179  cities  and  towns  in  the  State.  The  following  table  gives  the  places 
from  which  the  material  has  been  received  and  the  results  of  the  micro- 
scopical examination:  — 


II 

mber  of 
itions. 

City  or  Town. 

Whole  Nu 
Ezamim 

'■a 

1 

• 

City  or  Town. 

Whole  Nu 
Examinii 

• 

1 

2 

• 

'•S 

» 

AbinctoD,         .        .        .        . 

11 

10 

« 
Blackstone,      .... 

18 

7 

11 

Acton, 

4 

2 

Boston,    . 

193 

152 

41 

86 

20 

Bourne,    . 

5 

2 

3 

AmaBbuiy, 

22 

IB 

Braintree, 

9 

2 

7 

Amhersti  . 

1 

- 

Bridsewater, 

19 

7 

12 

Andover,  . 

5 

5 

Brimfield, 

1 

1 

- 

Arlincton, 

27 

23 

Brookfield, 

1 

- 

1 

Adhby,     . 

1 

- 

Burlington, 

2 

1 

1 

Aehland,  . 

12 

12 

Cambridge, 

2 

- 

2 

Athol, 

17 

13 

Canton,    . 

6 

- 

6 

Attleboroughi 

81 

17 

64 

Corliale,    . 

1 

- 

1 

Auburn,   . 

1 

- 

1 

Charlemont, 

1 

- 

1 

Avon, 

5 

2 

8 

Chatham, 

1 

- 

1 

Ayer, 

1 

- 

1 

Chelmaford,     . 

6 

3 

3 

Barnstable, 

4 

2 

2 

Chelsea,   . 

94 

20 

74 

B^ket,     . 

1 

1 

- 

Chesterfield,     . 

5 

3 

2 

Bedford,  .        . 

4 

1 

3 

Clarksburg, 

•  . 

1 

1 

- 

Belmont,  . 

11 

2 

0 

Cohasset, 

18 

7 

11 

Beverly,   . 

4 

17 

5 

12 

Concord,  . 

7 

2 

5 

Billerica,  . 

•                               • 

1 

1 

- 

Cummington,  . 

1 

- 

1 
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mber  of 
itiona. 

ll 

CiTT  OB  Town. 

Whole  Nw 
Ezamina 

* 

•a 

1 

i 

CiTT  OB  Town. 

Whole  Nu 
Examine 

i 

•mm 

1 

• 

> 

1 

S5 

Danvera 

40 

11 

29 

Ipswich,  .        .       .        .        . 

20 

5 

15 

Dedham, 

40 

13 

27 

Lawrence, 

55 

38 

17 

Deimis,    . 

2 

4 

Lee,  . 

2 

2 

- 

Dichton.  . 

1 

-r 

Lenox, 

2 

1 

1 

Dmcbury, 

3 

1 

Lexington, 

20 

2 

18 

East  Bridgewater, 

3 

5 

Lowell.     . 

1 

- 

1 

1 

East  Longmeadow, 

- 

2 

Lynn, 

1 

- 

1 

Eaeton,     . 

- 

1 

Lynnfield, 

2 

- 

2 

Eaaex, 

1 

2 

Maiden,    . 

4 

3 

1 

Everett,    . 

103 

30 

72 

Manchester, 

4 

— 

4 

FaU  Riyer,       . 

1 

1 

Mansfield, 

27 

11 

16 

Falmouth, 

1 

3 

Marblehead. 

1 

1 

- 

Fozboiough,    . 

24 

3 

21 

Marion,    . 

2 

- 

2 

Framingham,  . 

17 

4 

13 

Marlborough,   . 

24 

6 

19 

Franklin, 

3 

2 

Marshfield, 

1 

1 

- 

Freetown, 

1 

- 

Mashpee, . 

1 

1 

- 

Gardner,  . 

- 

1 

Mattapoisett.   . 

1 

1 

- 

Gill, 

1 

1 

Maynard, 

32 

12 

20 

Gloucester, 

59 

20 

39 

Medfield, . 

5 

1 

4 

Gianby,  . 

1 

- 

Medford,  . 

65 

13 

52 

Great  Barrington,    . 

12 

8 

9 

Medway,  . 

1 

1 

- 

Greenfield, 

- 

1 

Melrose,    . 

45 

7 

38 

QroTeland, 

- 

1 

Merrimac, 

4 

1 

8 

Hamilton, 

- 

1 

Methuen, 

5 

2 

3 

Hanover, 

- 

5 

Middleborough 

»       < 

5 

2 

3 

Hanson,   . 

- 

3 

Middleton, 

3 

1 

2 

Harwich,  . 

3 

1 

Millord,    . 

49 

20 

29 

Haverhill, 

- 

1 

Millis, 

1 

1 

- 

Hingham, 

1 

4 

Milton,     . 

e 

2 

4 

Holbrook, 

- 

3 

Nantucket. 

1 

- 

1 

Holden,    . 

2 

< 

1 

1 

Natick,     . 

15 

4 

12 

HoUiBton, 

2 

- 

2 

Needham, 

10 

7 

12 

Hopedale, 

2 

- 

2 

New  Bedford, 

2 

- 

2 

Hbpkinton, 

8 

2 

1 

Newburyport, 

3 

- 

3 

Hudnn,  . 

10 

3 

7 

Newton,  . 

5 

— 

5 

Hull. 

4 

1 

3 

Norfolk,  . 

1 

1 

- 
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mber  of 
btiona. 

mber  of 
itlons. 

City  or  Town. 

• 

Whole  Nui 
Ezamina 

1 

• 

1 
1 

City  or  Town. 

Whole  Nu 
Ezamini 

Positive. 

• 

•a 

1 

North  Adams, 

5 

2 

8 

Somerville,      .... 

3 

1 

2 

North  AndoTer, 

» 

1 

- 

1 

South  Hadley, 

1 

- 

1 

North  Attleborough 

t 

38 

10 

28 

Spencer,  . 

7 

3 

4 

North  Brookfield,    , 

5 

3 

2 

Stoneham, 

8 

•      2 

6 

North  Reading, 

1 

- 

1 

Stoughton, 

10 

2 

8 

Northfield, 

9 

2 

7 

Tkunton, 

91 

24 

67 

Norton,    . 

e 

2 

4 

Templeton, 

1 

- 

1 

Norwell,  . 

4 

- 

4 

Towneend, 

4 

8 

Norwood, 

20 

•  6 

14 

Upton,     . 

• 

4 

8 

Oxford,     . 

2 

2 

- 

Wakefield, 

21 

18 

Peabody, 

86 

11 

25 

Walpole,  . 

9 

8 

Pembroke, 

1 

- 

1 

Ware, 

6 

2 

Petersham, 

2 

- 

2 

Wareham, 

8 

Pittefield. 

89 

19 

20 

Warren, 

7 

Plainville. 

4 

- 

4 

Watertown, 

13 

Plymouth, 

8 

4 

4 

Wayland, 

6 

Plympton, 

1 

- 

1 

Wellfleet, . 

1 

Provinoetown, 

1 

- 

1 

Wenham, 

1 

Quinoy,    . 

1         ■ 

96 

31 

65 

West  Brookfield,      . 

6 

Randolph, 

8 

8 

5 

West  Newbury, 

2 

Reading,  . 

23 

2 

21 

Weetborough,  . 

2 

- 

Rehoboth, 

1 

- 

1 

Weetfield, 

12 

6 

Revere,    . 

35 

14 

21 

Westford, 

5 

_ 

Rockland, 

28 

6 

23 

Weetport, 

3 

2 

Rockport, 

20 

4 

16 

Weymouth, 

21 

6 

15 

Ruaaell,    . 

1 

- 

1 

Whitman, 

16 

5 

11 

Salem, 

104 

30 

74 

Williamstown, 

5 

2 

Sandwich, 

fi 

1 

4 

Wilmington, 

1 

- 

Saugus.    . 

38 

8 

80 

Winchendon, 

5 

2 

Scituate,  . 

3 

1 

2 

Winchester, 

89 

12 

27 

Sheffield,  . 

1 

- 

1 

Winthrop, 

8 

- 

Shelburne, 

12 

1 

11 

Woburn,  . 

26 

10 

16 

Sherbom, 

13 
2 

6 

7 
2 

Yarmouth, 
Totals, 

2 

- 

Shirley,    . 

2.383 

785 

1,598 
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TYPHOID  FEVER 


WiDAL,  Agglutinative  or  Serum  Test. 

During  the  year  ended  Nov.  30,  1911,  the  Widal  test  was  carried  out 
with  1,016  specimens  of  blood.  Of  these  specimens,  263,  or  24.9  per  cent., 
gave  a  positive  reaction.  Specimens  were  sent  from  126  cities  and  towns. 
These  facts  are  shown  in  detail  in  Table  I.  In  a  second  table  (Table 
II.)  the  specimens,  positive  and  negative,  are  classified  according  to 
the  day  of  the  disease  on  which  they  were  collected.  A  moderate  num- 
ber of  second  and  third  specimens  from  the  same  case  were  examined, 
so  that  the  total  number  of  tests  made  is  somewhat  over  the  number  of 
cases  of  disease  concerned.  The  methods  used  during  the  year  were  the 
same  as  those  previously  in  use  in  the  laboratory,  and  they  have  been 
amply  described  in  the  reports  of  the  year  1900  and  the  years  following. 


Table  L  — Widal  Teat,  Dec.  1,  1910,  to  Nov,  30,  1911,  inclusive,  classified 
according  to  the  City  or  Toum  from  which  the  Specimen  was  sent. 


CiTT  OB  Town. 

Whole  Number  of 
Examinations. 

1 

Negative. 

City  ob  Town. 

Whole  Number  of 
Examinations. 

1 
1 

Negative.                1 

Abington, 
Aeton, 
Adams,    . 
Ameobury, 
Amherst. . 
Andover,  . 
Arlington, 
Attleborough, 
Ayer, 

Barnstable, 
Bedford,  . 
Belmont, . 
Beverly,  . 
Billerica,  . 

* 

8 
2 
2 
2 
2 
1 

10 
81 
3 
3 
3 
4 
14 
3 

1 

1 
1 

2 

3 
28 

1 

2 
3 

7 

1 
1 
2 

1 
7 

53 
2 
3 
1 
4 

11 
3 

Blackstone, 
Boston,     . 
Bourne,    . 
Braintree, 
Bridgewat«r,    . 
Burlington, 
Cambridge, 
Canton,    . 
Carlisle,    . 
Chelsea,   . 
Chesterfield, 
Cohasaet, 
Concord,  . 
Dalton,    . 

5 
3 
2 
9 
3 
2 
1 
5 
1 

56 
1 

21 
1 
1 

2 

3 

1 

2 

1 

20 

8 

8 
3 
2 
6 
2 
2 
1 
3 

36 
1 

18 
1 
1 
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Table  I.  - 

-  Widai  Test,  etc,  —  Continued. 

mber  of 
itiona. 

mber  of 
ktions. 

I 

City  or  Town. 

Whole  Nu: 
Examini 

t 

I 

• 

1 

Crrx  OR  Town. 

Whole  Nu 
Examini 

■ 

I 

• 

1 

Danven, 

4 

1 

3 

Middleborough, 

1 

- 

1 

Dartmouth.     . 

1 

1 

- 

Middleton, 

2 

- 

2 

Dedham, 

14 

- 

14 

Milford,    . 

15 

6 

10 

Dennis,    . 

3 

- 

8 

Millis,       . 

1 

- 

1 

Eaat  Bridgewater, 

5 

2 

3 

Milton,     . 

10 

2 

8 

1 

- 

1 

Monson,   . 

1 

1 

- 

Everett,   . 

26 

3 

23 

Nantucket, 

2 

- 

2 

Falmouth, 

6 

2 

3 

Natick,     . 

34 

12 

22 

Fitohburg, 

1- 

- 

1 

Needham, 

10 

- 

10 

Foxborough,     . 

1 

- 

1 

New  Marlborough, 

1 

- 

1 

Glouoeeter, 

22 

2 

20 

Newburyport, 

1 

- 

1 

Hamilton, 

1 

- 

1 

Newton,  . 

44 

11 

83 

Hanover, 

1 

- 

1 

North  Adamff, 

7 

1 

« 

Hanson,   . 

1 

1 

- 

North  Attleborough 

f 

15 

7 

8 

Harvard, . 

1 

- 

1 

North  Brookfield, 

11 

2 

9 

4 

1 

3 

North  Reading, 

3 

1 

2 

Hinsham, 

2 

- 

2 

Northampton, 

15 

3 

12 

Holbrook, 

1 

- 

1 

Northfield. 

1 

1 

- 

Holden,    . 

10 

6 

4 

Norwood, 

10 

3 

HoUiston, 

1 

- 

1 

Palmer,    . 

2 

1 

Hopedale, 

1 

- 

1 

Pittafield, 

3 

- 

Hopkinton, 

2 

- 

2 

Plymouth, 

1 

- 

Hull, 

12 

- 

12 

Quincy.    . 

27 

6 

21 

Lawrence, 

1 

- 

1 

Randolph, 

3 

1 

liexington. 

12 

3 

0 

Reading,  . 

4 

2 

A 

Lincoln,   . 

3 

- 

3 

Rehoboth, 

1 

1 

Lynn, 

97 

26 

71 

Revere,     . 

12 

3 

Maiden,    . 

8 

3 

Rockland, 

3 

Marlborough,  . 

14 

5 

0 

Rockport, 

4 

2 

Maynard, 

7 

- 

7 

Russell,    . 

3 

3 

Medford,  . 

17 

2 

15 

Salem, 

5 

2 

Medway,  . 

1 

1 

Salisbury, 

1 

- 

Melrose,    . 

10 

3 

16 

Sandwich, 

1 

- 

Methuen, 

1 

1 

- 

Saugus,     . 

13 

3 

10 

1 
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Table  I.  —  Widal  Test,  etc.  —  Concluded. 


CrtY  OB  TowK. 

Whole  Number  of 
Examinations. 

• 

1 

1 

• 

1 

^     CiTT  OR  Town. 

Whole  Number  of 
Examinations. 

• 

1 

1 

Scituate,  . 

Sbelbume, 

Sherbom, 

BomerviUe, 

Stoneham, 

Stoughton, 

Swampooott,    , 

Taunton, 

Tisbury,  . 

Upton,     . 

Wakefield, 

Wales. 

Walpole,  . 

Wareham, 

30 
12 

1 

3 

1 
9 

1 

1 

1 
1 

2 

Wayland, 
Wellesley, 
West  Bridgewater, 
West  Tisbuxy,  . 
Westfield, 
Westwood, 
Weymouth, 
Wilbraham, 
Williamsburg,  . 
Wilmington,     . 
Winchendon,    . 
Winchester, 
Winthrop, 
Wobiun,  . 
Totals, 

• 

9 
2 

1 
1 
8 
2 
9 
10 
2 
2 
4 
7 

20 
49 

1 
1 

6 

1 
8 

7 
8 

8 

1 
1 
1 
8 
2 
8 
2 
2 
2 
4 
7 
18 
43 

Wanen,    . 
Watertown,      . 

1,015 

253 

782 

Table  II.  —  Widal  Teat,  according  to  Stage  of  Disease,  Dec.  1, 1910,  to  Nov.  SO, 

1911,  inclusive. 


ApPSOXIM ATI  NuifBBR  OF 

Dats  prom  Bbginkinq 

OP  DlSXAUB  TO 

CoLLEcnoN  OP  Blood. 


numbbb  op 
Casbb. 


Posi- 
tive. 


I. 
2. 
3, 
4. 
5. 
8, 
7. 
8, 
9, 
10. 


Negar 
tive. 


1 

1 
7 

2 

16    1 

8 

25 

7 

33 

1 

6 

84  ; 

t 

20 

80 

23 

84 

18 

54 

18 

39 

19 

29 

Appboximatb  Numbbr  op 

Datb  prom  Bbginnino 

op  Disbabb  to 

COLLBCriON  OP  BlA)OD. 


11. 

12. 
13, 
14. 
15. 
18. 
17. 
18. 
19. 
20. 


nuicbbb  op 
Cabbs. 


Posi- 
tive. 


20 

10 

10 

13 

8 

10 

8 

4 

3 


Nega- 
tive. 


34 
23 
20 
53 
15 
12 

3 
10 
17 

8 
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Table  II.  —  Widal  Test,  etc.  —  Ck)ncluded. 


AfPROXIU ATB  NUMBBB  OF 

DaTB  ritOM  BBGUrNINO 

OF  D18BA8B  TO 

CoLLBCTioN  or  Blood. 


NUMBBB  OF 

CAaiEs. 


Posi- 
tive. 


31. 
32. 
23, 
24. 
25, 
26, 
27. 
28, 
29, 
80, 
31. 
83, 
84, 
85, 


6 

8 

1 
2 

1 
1 
2 

1 


Nega- 
tive. 


17 
1 

6* 
2 
6 
2 
4 
6 
1 
3 
1 
3 
1 
2 


Approximate  NtruBXR  of 
Datb  from  Bboinnimg 

of  d1bba8b  to 
CoLLBcrxoN  OF  Blood. 


Number  or 
Casbs. 


Posi- 
tive. 


3d. 
38, 
39. 
41. 
43, 
49, 
61. 
55, 
62, 
63. 
64. 
65, 

Not  stated, 
Totals, 


8 


32 


Nega- 
tive. 


253 


1 
1 
1 
1 
1 
8 

1 
1 
1 

1 
141 


762 
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MALAEIA. 


From  Dec.  1, 1910,  to  Nov.  30,  1911,  51  blood  specimens  were  received, 
to  be  examined  for  the  presence  or  absence  of  malaria  parasites.  The  per- 
centage of  positive  cases  was  17.6. 

The  following  table  shows  the  city  or  town  from  which  the  specimens, 
positive  and  negative,  were  derived:  — 


ii 

S- 

City  ob  Town. 

Whole  Nu 
Ezamini 

• 

1 

• 

1 

City  ob  Town. 

Whole  Nu 
Examine 
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EEPOBT  upon  iNTESnOATIONS  OF  LOCAL  OUTBEEAKS  OF 

INFECTITE  Diseases. 


Other  accounts  of  outbreaks  of  infective  diseases  which  have  been  in- 
vestigated by  State  Inspectors  of  Health  are  recorded  in  another  portion 
of  the  annual  report  under  the  heading  ^'  Fifth  Annual  Beport  on  the 
Work  of  the  State  Inspectors  of  Health/*  t 

An  Epidemic  of  Tonsillitis  dub  to  Infected  Milk.^ 

On  Sunday,  May  14,  1911,  I  received  in  the  evening  a  telephone  mes- 
sage from  Dr.  E.  A.  Darling  of  Cambridge,  stating  that  tonsillitis  was 
unusually  prevalent  in  the  dty  of  Cambridge,  and  that  it  seemed  to  have 
an  intimate  relation  to  the  Deerfoot  milk  supply.  The  matter  was 
referred  immediately  for  investigation  to  Dr.  W.  W.  Walcott,  State 
Inspector  of  Health  for  District  No.  10,  in  which  Southborough,  the 
home  of  Deerfoot  milk,  is  situated,  and  also  to  Dr.  Prank  L.  Morse  of 
SomerviUe,  State  Inspector  of  Health  for  District  No.  5,  in  which  dis- 
trict lies  the  city  of  Cambridge. 

The  preliminary  reports  concerning  the  situation  began  to  come  into 
the  office  of  the  State  Board  of  Health  within  a  few  days,  and  were 
very  conflicting.  Dr.  Walcott  stated  that  in  his  district  no  relation  to 
the  Deerfoot  farm  milk  could  be  made  out,  whereas  in  Dr.  Morse's  dis- 
trict such  a  relation  was  apparently  very  marked.  For  instance,  in  the 
city  of  Marlborough  an  investigation  of  57  cases  of  tonsillitis  taken  at 
random  showed  that  Deerfoot  milk  constituted  about  50  per  cent,  of  the 
city's  supply,  and  was  used  either  alone  or  combined  with  other  milk 
supplies  in  47  per  cent,  of  the  cases,  and  that  the  other  9  milk  dealers 
were  implicated  in  proportions  that  would  naturally  be  expected  from 
the  amount  of  milk  supplied  by  them.  In  Cambridge,  on  the  other  hand, 
of  a  total  of  223  cases,  it  was  found  that,  with  but  5  exceptions,  all  of 
them  had  obtained  milk  from  the  Deerfoot  farm  supply.  The  greater 
number  of  cases  appeared  to  occur  on  the  13th,  14th  and  15th  of  the 
month,  after  which  time  there  was  a  steady  diminution.  At  an  early 
stage  of  the  investigation  it  was  rumored,  moreover,  that  tonsillitis  was 
epidemic  in  other  cities  of  the  Commonwealth,  and  also  In  more  distant 
cities,  such  as  New  York,  New  Haven  and  Washington.    In  fact,  it  was 

I  By  ICwk  W.  Riohardson,  M.D..  Secretary  of  MassMhiuette  State  Board  of  Health.    Reprinted 
from  the  Boeton  Medioel  and  Sursioal  Journal,  Deo.  14,  1911. 
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thought  that  iu  connection  with  the  cases  of  tonsillitis  in  Southborough 
a  source  of  infection  had  been  found  in  a  party  of  tourists  who,  some  two 
weeks  previously,  had  visited  Washington,  where  the  disease  was  said  to 
be  prevalent.  Letters  of  inquiry,  however,  sent  to  all  the  State  Li- 
spectors  of  Health  in  Massachusetts,  and  also  to  the  above-mentioned 
cities  and  other  States,  soon  showed  that  the  rumors  as  to  prevalence 
of  tonsillitis  in  those  cities  were  unfounded.  The  necessity  for  seeking 
the  source  of  this  epidemic  near  home  became  more  and  more  apparent. 

Fortunately,  the  town  of  Brookline  planned  almost  immediately  a 
house-to-house  investigation  of  the  disease,  but  the  preliminary  reports 
from  this  investigation  also  discredited  quite  emphatically  the  idea  that 
the  disease  was  due  to  any  special  milk  supply.  It  was  with  great  inter- 
est, however,  that  the  final  figures  secured  by  this  board  were  awaited. 
Through  the  kindness  of  Dr.  Frederick  H.  Osgood,  milk  inspector  of 
the  Brookline  board  of  health,  I  was  enabled  some  weeks  later  to  examine 
the  figures  obtained  by  this  board  and  also  a  map  on  which  had  been 
plotted  the  milk  supply  of  the  town,  together  with  the  cases  of  tonsillitis 
which  had  occurred  in  the  town  during  the  epidemic  period.  I  regret 
very  much  that  this  map  could  not  be  reproduced  and  presented  at  this 
meeting,  for  I  believe  that,  even  though  such  a  map  must  be  only  approx- 
imately accurate,  the  information  to  be  derived  from  it  has  been  of  great 
value. 

The  figures  obtained  in  Brookline  have  been  reproduced  in  chart  form 
by  Dr.  Harry  Linenthal,  State  Inspector  of  Health  for  District  No.  4,, 
and  this  chart  shows  to  my  mind  that  the  occurrence  of  tonsillitis  in 
Brookline  must  have  been  due  to  contamination  of  the  Deerfoot  farm 
milk  supply. 

The  chart  shows  the  relation  of  the  number  of  cases  of  tonsillitis 
which  occurred  in  3,445  houses  in  Brookline  as  compared  with  the  num- 
ber of  houses  supplied  by  each  of  the  various  milk  contractors,  and  you 
see  that,  whereas  Deerfoot  farm  supplied  only  13.8  per  cent,  of  the 
total  number  of  houses,  61  per  cent,  of  the  total  cases  investigated 
occurred  in  houses  supplied  with  Deerfoot  milk. 

Another  interesting  feature  brought  out  by  the  map  of  Dr.  Osgood 
was  that  a  certain  portion  of  the  town,  although  quite  fully  supplied 
with  Deerfoot  milk,  showed  practically  no  cases  of  tonsillitis.  This  fact,, 
difficult  to  explain  at  first,  has  been  made  perfectly  clear  by  the  state- 
ment that  the  unaffected  portion  of  Brookline  received  its  millr  from 
the  so-called  Northborough  supply,  whereas  tiie  infected  areas  received 
their  milk  from  the  so-called  Southborough  portion  of  the  Deerfoot 
supply. 

Five  cultures  taken  from  infected  individuals  have  beei^  subjected  to- 
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investigation  by  Prof.  Theobald  Smith,  pathologist  to  the  State  Board 
of  Health.  One  of  these  cultures  differed  from  the  other  four  and  soon 
died  out.  It  was  probably  one  of  the  pneumococd.  The  remaining 
four  represented  cases  of  empyema,  erysipelas  and  adenitis,  and  a  fatal 
case  concerning  which  further  information  is  not  available.  These  cul- 
tures were  all  streptococci  growing  fairly  well  in  ordinary  agar  and  in 
bouillion  without  blood  or  other  similar  additions.  In  bouillion  the  cocci 
all  appeared  in  fairly  long  chains.  They  were  all  hemolytic  in  blood 
agar.  Virulence  tests  are  in  progress.  These  cultures  thus  correspond 
to  streptococcus  pyogenes,  and  there  have  been  no  individual  difEerences 
discernible  thus  far. 

Their  source  may  perhaps  be  determined  by  comparative  tests  which 
include  streptococci  from  himian,  bovine  and  equine  disease. 

Anterior  Poliomyelitis. 

Investigations  concerning  anterior  paralysis,  published  [in  1912]  in 
a  special  pamphlet,  as  mentioned  on  page  44,  included  the  following 
subjects :  — 

^'  The  Occurrence  of  Infantile  Paralysis  in  Massachusetts  in  1910,"  reported 
for  the  Massachusetts  State  Board  of  Health  by  Robert  W.  Lovett,  M.D., 
Boston,  and  Philip  A.  E.  Sheppard,  M.D.,  Boston. 

'^  Anterior  Poliomyelitis.  —  Attempts  to  transmit  the  Disease  to  Monkeys  by 
Inoculation  with  the  Nasal,  Pharyngeal  and  Buccal  Secretions  of  Eighteen 
Human  Cases,"  by  M.  J.  Rosenau,  M.D.,  Professor  of  Preventive  Medi- 
cine and  Hygiene,  Harvard  Medical  School,  Boston;  Philip  A.  E.  Shep- 
pard, M.D.,  Special  Investigator  for  the  Massachusetts  State  Board  of 
Health,  Boston;  and  Harold  L.  Amoss,  M.D.,  Assistant  in  Preventive 
Medicine  and  Hygiene,  Harvard  Medical  School,  Boston. 

'^  An  Investigation  as  to  the  Occurrence  in  Massachusetts  of  Paralysis  in  the 
Lower  Animals  and  Fowls,"  by  Arthur  W.  May,  D.V.M.,  Boston,  Mass. 

^  An  Investigation  concerning  Infantile  Paralysis  as  it  occurred  in  the  City 
of  Fall  River  in  1910,"  by  Dr.  Thomas  P.  Hennelly,  Waltham,  Mass. 

"  Infantile  Paralysis  with  Especial  Reference  to  its  Occurrence  in  Massachu- 
setts, 1907-1910,"  by  Robert  W.  Lovett,  M.D.,  of  Boston,  and  Mark  W. 
Richardson,  M.D.,  of  Boston. 

"  A  Study  of  an  Epidemic  of  Infantile  Paralysis  (Acute  Epidemic  Poliomye- 
litis) in  Springfield,  Mass.,  in  1910,"  by  Philip  A.  E.  Sheppard,  M.D., 
Boston. 

"  The  Possible  Etiological  Relation  of  Certain  Biting  Insects  to  the  Spread  of 
Acute  Epidemic  Poliomyelitis,"  by  Charles  T.  Brues,  Instructor  in  Eco- 
nomic Entomology,  Harvard  University,  and  Philip  A.  E.  Sheppard, 
M.D.,  Boston,  Mass. 
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''An  Investigation  of  the  Blood  in  Cases  of  Acute  Epidemic  Poliomyelitis 
(Infantile  Paralysis)/'  by  J.  W.  Hammond,  Jr.,  A.B.  (Fourth  Year 
Student,  Harvard  Medical  School),  and  Philip  A.  E.  Sheppard,  M.D.,  of 
Boston. 

"  Experiments  as  to  the  Protective  Value  of  Certain  Specific  Sera  and  Vac- 
cines against  the  Virus  of  Poliomyelitis,"  by  William  P.  Lucas,  M.D., 
Boston,  and  Robert  B.  Osgood,  M.D.,  Boston. 

"  Prognosis  in  Infantile  Paralysis,"  by  B.  E.  Wood,  M.D.,  Boston,  Mass. 
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POWERS  AND  DUTIES  OF  THE  STATE  INSPECTORS  OF  HEALTH. 

Pabt  I.  —  Advisoby  Authority. 

7.  —  Diseases  Dangerous  to  the  Public  Health.^ 

The  State  Inspectors  of  Health  deal  with  diseases  dangerous  to  the  public 
health  by  — 

1.  Gathering  information  concerning  — 

(a)  All  influences  that  are  or  may  be  dangerous  to  the  public  health. 
(h)  The  prevalence  of  tuberculosis  and  other  communicable  diseases. 

2.  Disseminating  knowledge  as  to  the  best  methods  of  preventing  the  spread 

of  communicable  diseases. 

3.  Taking  such  steps  as,  after  consulting  with  the  State  Board  of  Health 

and  the  local  health  authorities,  are  deemed  advisable  for  the 
eradication  of  all  diseases  dangerous  to  the  public  health. 

4.  Aiding  the  State  Board  of  Health  in  the  enforcement  of  the  laws  relating 

to  the  maintenance  of  isolation  hospitals,  tuberculosis  hospitals 
and  wards  by  cities  and  towns,  and  to  the  maintenance  of  tuber- 
culosis dispensaries  by  cities  and  towns  of  10,000  inhabitants 
or  over. 

5.  Assisting  the  State  Board  of  Health  in  the  enforcement  of  the  laws  relative 

to  the  furnishing  of  drinking  water  on  passenger  trains. 

77.  —  Health  Inspection  in  Factories* 

The  State  Inspectors  of  Health  study  the  health  of  persons  employed  in 
factories  and  workshops  by  — 
1.  Gathering  information  concerning  — 

(a)  The  prevalence  of  tuberculosis  and  other  communicable  diseases  in 
factories  and  workshops. 
Community  health  is,  in  a  measure,  dependent  upon  the  health  of 
persons  employed  in  factories  and  upon  the  prevalence  of  disease 

>  AmHior  polfomyelitiii,  MtiiiamyoosiB,  Asiatio  elu^ra,  oerebro-flpiDal  meaincitis.  diphtheria,  glan- 
den*  Ispioajr.  maUgnant  puatule,  meaales.  ophthalmia  neonatorum,  scarlet  ferer,  amailpaz,  tetanus, 
tnehoma,  triohinooia,  tubereuloaiB,  typhoid  fever,  typhus  fever,  varioella,  who<wing  cough  and  j^ellow 
fev«r. 

•  Arts  of  1907,  chapter  6S7;  Acts  of  1910,  chapters  404  and  648;  Acts  of  1911,  chapter  803. 
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in  such  establishmeDts.  The  health  of  persons  working  in  fac- 
tories is,  in  turn,  to  a  considerable  extent  dependent  upon  con- 
ditions in  these  buildings.  In  the  absence  of  a  law  providing 
for  the  physical  examination  of  adults  in  factories,  the  State 
Inspectors  of  Health,  as  a  regular  procedure  at  the  present  time, 
confine  such  examinations  to  minors.  In  the  interest  of  public 
health,  however,  they  inform  employers  and  employees  in  certain 
instances  of  the  desirability  of  making  examinations  of  adults 
for  the  detection  of  tuberculosis  or  other  communicable  diseases. 
(b)  The  ill  health  or  physical  unfitness  of  minors. 

The  work  of  obtaining  information  concerning  the  health  of  minors 
employed  in  factories  calls  for:  (1)  A  knowledge  by  the  State 
Inspectors  of  Health  of  the  ill  health  or  physical  unfitness  of 
the  minors,  and  involves  (2)  Obtaining  personal  and  family 
histories,  recording  observations,  and,  in  a  considerable  propor- 
tion of  cases,  making  physical  examinations. 

2.  Investigating  the  effects  of  occupation  on  health  by  considering  — 

(a)  The  existence  of  occupational  diseases  in  industrial  establishments. 
Without  some  knowledge  of  community  life  and  conditions  it  is  im- 
possible to  understand  and  weigh  accurately  the  probable  effects 
of  occupation  on  health  and  their  bearing  upon  the  public  health. 

(&)  The  existence  of  any  occupation,  process  of  manufacture  or  method 
which  is  injurious  to  the  health  of  adults.  In  the  absence  of  a 
law  providing  for  the  physical  examination  of  adult  workers  in 
factories,  State  Inspectors  of  Health  inform  employers  and  em- 
ployees in  certain  instances  of  the  desirability  of  making  exam- 
inations for  the  detection  of  lead,  mercury  or  other  types  of 
industrial  poisoning. 

3.  Investigating  the  employment  of  minors  in  occupations,  processes  of  manu- 

facture or  methods  that  are  injurious  to  health. 
The  inquiries  do  not  include  those  occupations  which  give  rise  to  or  cause 
physical  injuries,  or  are  dangerous  to  life  or  limb. 

4.  Investigating  the  lighting  of  factories  and  workshops  for  the  purpose  of 

protecting  the  eyesight  of  the  workers. 
This  inquiry  relative  to  the  lighting  of  factories  and  workshops  in  relation 
to  the  eye  and  vision  includes  the  consideration  of  light  in  con- 
nection with  — 

(a)  The  kind  of  work  done. 

(5)  The  acuteness  of  vision,  and  the  degree  of  attention  required  by  the 
work. 

(c)  The  kind,  amount  and  distribution  of  light. 

(d)  The  frequency  with  which  glasses  are  worn  by  the  employees. 

(e)  The  types,  frequency  and  extent  of  injuries  to  the  eyes  of  the  em- 

ployees in  certain  occupations  and  processes,  and  whether 
(/)  Any  danger  of  injury  to  the  eyes  that  is  discovered  may  be  decreased 
or  prevented  by  any  mechanical  device  or  practicable  means. 
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5.  Investigating  the  effect  on  health  of  indoor  dampness  and  excessive  heat 
in  factories  and  workshops. 
This  inquiry  relates  particularly  to  the  regulation  of  the  humidity  and 
temperature  in  textile  factories.  Its  purpose  is  to  lead  to  the 
adoption  of  such  regulations  as  are  practicable  to  prevent  any 
unnecessary  exposure  of  employees  to  indoor  dampness  and  ex- 
tremes of  heat 

IIT.  —  Protection  of  the  Health  of  School  Children.^ 

The  State  Inspectors  of  Health  endeavor  to  protect  the  health  of  school 
children  by  — 

1.  Making  such  examinations  of  school  buildings  as  in  the  opinion  of  the 

State  Board  of  Health  the  protection  of  the  health  of  the  pupils 
may  require. 

2.  Bringing  into  co-operation  school  physicians  in  the  effort  to  guard  against 

ill-ventilated  or  overcrowded  schoolrooms. 

IV,  —  Investigation  of  Water  Supplies  and  Sewerage  Systems.* 

The  State  Inspectors  of  Health  aid  the  water  and  sewerage  department 
of  the  State  Board  of  Health. 

F.  —  Co-operation  with  Local  Boards  of  Health.* 

The  State  Inspectors  of  Health  co-operate  with  local  boards  of  health  by  — 
1.  Giving  assistance  and  information  in  regard  to  — 

(a)  Drafting  rules  and  regulations  relating  to  the  public  health. 
Uniformity  in  health  work  throughout  the  Commonwealth,  and  in  con- 
sequence the  provision  of  better  conditions  under  which  people 
live  is  expected  to  result  from  such  assistance. 

(b)  Methods  of  preventing  the  spread  of  diseases  dangerous  to  the  public 

health. 

(c)  The  manner  of  caring  for  persons  found  ill  in  a  neglected  condition 

with  a  disease  dangerous  to  the  public  health. 

(d)  The  enforc^nent  of  quarantine. 

(e)  The  sanitation  of  tenement  houses. 

A  high  standard  of  sanitation  in  factories  brought  about  largely  by 
rigid  inspection  should  go  hand  in  hand  with  improved  home 
conditions,  particularly  the  tenement  homes. 
(/)  The  make-up  of  a  proper  first-aid  outfit  for  factories  and  workshops. 
As  the  result  of  an  inquiry  by  the  State  Inspectors  of  Health  in  regard 
to  the  requirements  of  local  health  authorities  in  accordance  with 
the  act  relative  to  keeping  medical  and  surgical  appliances  in 
factories  and  shopg,  it  was  found  that  as  a  rule  too  many  articles 
wei'e  required;  essentials  were  often  omitted  and  in  their  place 
were  put  articles  which  should  not  properly  be  included  in  a 
first-aid  outfit. 

*  Acts  of  1909.  ohapter  614,  secUon  106.  >  Acts  of  1907,  chapter  637. 
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In  order  to  insure  more  uniformity  of  action  on  the  part  of  the  local 
health  authorities  and  to  prevent  further  misunderstanding  of  the 
law  and  the  consequent  lessening  of  its  value,  the  State  Inspec- 
tors of  Health  reconunend  a  list  of  artides  for  requirement  by 
the  local  health  authorities  which  is  simple  and  practical,  con- 
taining only  essentials.  Whenever  it  appears  to  a  State  Inspec- 
tor of  Health  that  a  proper  first-aid  outfit  is  not  provided  in  a 
factory  or  shop,  he  notifies  the  local  board  of  health  of  the  city 
or  town  in  which  the  establishment  is  located. 

(g)  The  provision  for  receptacles  for  expectoration  in  factories  and  work- 
shops. 
The  law  provides  that  proprietors  of  all  factories  and  workshops 
shall  provide  receptacles  for  expectoration,  and  that  the  local 
boards  of  health  shall  approve  the  form,  construction  and 
number  of  such  receptacles.  Whenever  the  State  Inspectors  of 
Health  deem  it  advisable  or  necessary  they  (1)  consult  with  the 
local  boards  of  health  relative  to  the  form,  construction  and 
number  of  receptacles  which  should  be  approved  for  the  different 
kinds  of  factories  and  industries,  and  (2)  notify  the  local  board 
of  health  of  the  city  or  town  in  which  an  establishment  is  located 
wherein  such  receptacles  for  expectoration  are  not  provided. 

(h)  The  recording  of  statistics  relating  to  health  work  of  all  kinds. 

The  State  Inspectors  of  Health  assist  the  Massachusetts  Association 
of  Boards  of  Health  through  its  committee  appointed  to  con- 
sider the  question  of  uniform  health  reports  to  secure  uniformity 
in  gathering  and  reporting  statistics. 
2.  Investigating  and  reporting  — 

(a)  Any  known  cases  of  ophthalmia  neonatorum. 

In  order  that  the  law  requiring  local  boards  of  health  "  to  take  such 
immediate  action  as  they  may  deem  necessary  in  order  that  blind- 
ness may  be  prevented"  may  be  enforced,  the  State  Inspectors 
of  Health  investigate  and  report  to  the  local  boards  of  health 
all  known  cases  of  infants  having  infiamed,  swollen  and  red 
eyes  with  on  unnatural  discharge. 

(5)  Every  disease  dangerous  to  the  public  health  discovered  in  a  tenement 
workshop. 

(c)  The  existence  of  any  disease  dangerous  to  the  public  health  in  fac- 

tories, workshops  or  other  industrial  establishments. 

(d)  All  outbreaks  and  epidemics  of  communicable  diseases, 
(c)  The  existence  of  local  nuisances. 

By  nuisances  is  meant  public  nuisances,  that  is,  objectionable  condi- 
tions which  affect  the  public  or  the  conununity.  In  determining 
the  existence  of  a  nuisance,  health,  comfort,  convenience  and 
interest  of  the  community  are  factors  for  consideration.  In  the 
matter  of  preventing,  destroying,  or  mitigating  nuisances  which 
endanger  health  the  local  boards  of  health  have  absolute  au- 
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thority.  The  function  of  the  State  Inspectors  of  Health  is  to 
investigate  such  nuisances  if  necessary  for  the  purpose  of  bring- 
ing them  to  the  attention  of  the  local  authorities  and  of  recom- 
mending measures  for  the  removal  of  objectionable  conditions. 
Copies  of  written  suggestions  to  local  health  authorities  in  every 
instance  are  sent  to  the  State  Board  of  Health. 

Part  II.  —  Execdtivb  Authority. 

7.  —  Health  Inspection  in  Factories, 

The  State  Inspectors  of  Health  inspect  factories  primarily  for  the  pur- 
pose of  protecting  the  health  and  welfare  of  the  persons  employed  therein. 
The  factory,  however,  is  not  an  isolated  part  of  the  community.  In  manu- 
facturing centers  factory  employees  mingle  freely  with  persons  in  other 
walks  of  life.  The  health  of  the  persons  who  work  in  factories,  therefore, 
may  affect  materially  the  health  of  the  public. 

Unlike  the  consideration  of  such  matters  as  the  means  of  egress  in  case  of 
fire,  —  a  sort  of  inspection  work  complete  in  itself,  —  the  study 
of  the  sanitation  of  factories  and  its  effect  upon  health  is  not 
limited  by  the  factory  walls,  but  involves  a  knowledge  of  the 
sanitation  of  each  industrial  community,  including  the  factory 
and  the  home;  it  includes  — 
(a)  In  the  factory  not  merely  the  inspection  of  the  building,  but  some 
knowledge  of  each  industrial  process  and  a  study  of  the  probable 
effects  of  occupation  upon  the  health  of  the  workers  at  their 
work,  as  well  as  the  investigation  of  the  prevalence  of  communi- 
cable and  occupational  diseases. 
(h)  In  the  home,  some  knowledge  of  the  sanitation  of  home  life  and 
surroundings,  the  habits  of  the  workers  and  the  prevalence  of 
disease. 

In  other  words,  the  kind  of  inspection  done  by  the  State  Inspectors  of  Health 
in  factories  is  health  inspection  rather  than  factory  inspection. 
The  latter  signifies  work  that  is  confined  within  the  walls  of  a 
factory.  Health  inspection,  on  the  other  hand,  means  the  in- 
vestigation of  all  influences  dangerous  to  the  public  health  or 
threatening  to  affect  the  same  within  or  without  the  factory, 
the  school  and  the  home. 

1,  The  enforcement  of  factory  laws. 

The  work  relative  to  the  sanitation  of  factories,  workshops  and  other 
industrial  establishments  includes  the  enforcement  of  certain 
laws  — 
(a)  Relative  to  supplying,  pure  drinking  water  for  employees  in  manu- 
facturing establishments  (Acts  of  1909,  chapter  514,  section 
78). 
(6)  Relative  to  the  purity  and  use  of  water  for  humidifying  purposes  in 
factories  and  workshops  and  to  the  regulation  of  humidity  and 
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temperature  of  the  atmosphere  in  textile  factories  (Acts  of  190S, 
chapter  325) ;  (Acts  of  1910,  chapter  543). 

(c)  Relative  to  the  lighting,  ventilation  and  cleanliness  of  factories  and 

workshops  (Acts  of  1909,  chapter  514,  section  94). 

(d)  Relative  to  providing  mechanical  ventilating  apparatus  in  factories 

and  workshops  (Acts  of  1909,  chapter  514,  sections  83-85  inclu- 
sive). 
'  (e)  Relative  to  providing  emery  wheeb  and  belts  and  buffing  wheels  and 
belts  with  hoods,  suction  pipes  and  fans  or  blowers  for  the  pro- 
tection of  employees  against  dust  (Acts  of  1909,  chapter  514, 
sections  86-90,  inclusive). 

(/)  Relative  to  providing  seats  for  women  employees  (Acts  of  1909, 
chapter  514,  section  72). 

(g)  Relative  to  providing  foundries  with  adequate  washing  facilities  and 
water-closets  and  to  the  connection  of  such  buildings  with  a  pub- 
lic sewerage  system  (Acts  of  1909,  chapter  514,  section  102;  R.  L., 
chapter  49,  section  30). 

(h)  Relative  to  providing  proper  water-closets  for  both  sexes  (Acts  of 

1909,  chapter  514,  sections  79-82  inclusive,  as  amended  by  chap- 
ter 259,  Acts  of  1910). 

(i)  Relative  to  prohibiting  the  use  of  suction  shuttles  in  factories  (Acts 
of  1911,  chapter  281). 

2.  The  exclusion  of  minors  from  occupations  injurious  to  health   (Acts  of 

1910,  chapter  404). 

The  law  relating  to  the  exclusion  of  minors  from  occupations  in- 
jurious to  tlieir  health  may  be  made  applicable  to  — 
(a)  A  single  establishment. 
(6)  A  department  in  an  establishment,  or 
(c)  A  single  minor. 
From  an  educational  point  of  view  it  has  great  value. 
It  insures  fair  treatment  to  both  the  employer  and  the  minor. 
The  law  is  not  applicable  to  any  factory  wherein  such  special  measures 
are  adopted  as  appear  to  the  State  Inspector  of  Health  to  be 
reasonably  practicable  and  meet  the  necessities  of  the  case. 

3.  The   provision  for  devices  for  preventing  eye  injuries   (Acts  of  1911, 

chapter  603). 
The  law  providing  for  an  investigation  of  proper  lighting  conditions 
of  factories  and  workshops  for  the  purpose  of  protecting  the 
eyesight  of  the  employees  also  provides  for  protection  against 
injury  to  the  eyes  by  mechanical  devices  or  other  practicable 
means  ordered  by  a  State  Inspector  of  Health  with  the  approval 
of  the  State  Board  of  Health. 


No.  34J  STATE  INSPECTORS  OF  HEALTH.  523 


77.  —  Inspection   of  Tenements  where  Clothing  is  tnade.^ 

The  primary  object  of  the  inspection  of  tenements  where  clothing  is  made, 
by  the  State  Inspectors  of  Healthy  is  to  guard  the  public  health  against  the 
spread  of  contagious  diseases  by  means  of  infected  wearing  apparel.  The 
work  accomplished  has  resulted  in  the  maintenance  of  higher  sanitary  stand- 
ards in  the  congested  tenement  homes.  The  friendly  visits  to  the  homes  and 
the  close  personal  contact  with  the  workers  have  been  a  great  educational 
force  in  the  development  of  higher  standards  of  hygienic  living. 

777.  —  Inspection  of  Mercantile  Establishments^ 

The  State  Inspectors  of  Health  inspect  mercantile  establishments  — 

1.  To  determine  whether  a  suf&dent  number  of  seats  are  provided  for  women 

employees  and  whether  there  are  proper  toilet  rooms  for  both 
sexes  in  such  establishments,  and 

2.  To  enforce  the  statute  provisions  relating  thereto. 

IV.  —  Inspection  of  Police  l^ation  Houses,  Lockups,  Houses  of  Detention, 
Jails,  Houses  of  Correction,  Prisons  and  Reformatories.* 

In  accordance  with  the  laws  providing  for  the  examination  of  the  sanitary 
conditions  in  police  station  houses,  lockups,  houses  of  detention,  jails,  houses 
of  correction,  prisons  and  reformatories,  the  State  Inspectors  of  Health  con- 
sider— 

1.  Ventilation. 

2.  Heating. 

3.  lighting. 

4.  (Construction  of  cells. 

5.  Care  and  use  of  bedding  and  dishes  used  for  food. 

6.  Method  of  sewage  disposal,  and 

7.  Method  of  supplying  drinking  water  to  prisoners. 

V.  —  Inspection  of  Slaughterhouses.* 

In  addition  to  local  supervision  all  slaughterhouses  are  — 

1.  Under  the  supervision  of  the  State  Board  of  Health  and 

2.  Subject  to  the  inspection  by  the  State  Inspectors  of  Health  in  their  re- 

spective districts. 

DISEASES   DANGEROUS   TO   THE   PUBLIC   HEALTH. 

Of  the  many  duties  imposed  by  the  Legislature  upon  the  State  Inspec- 
tors of  Health,  none  are  of  greater  importance  or  more  far-reaching 
in  their  effects  upon  the  conservation  of  the  health  of  the  inhabitants 


>  Aeta  fd  1009,  chAptw  514,  aeotioiis  105-Ul  inolunve. 

•  Acta  of  1909,  ohapter  614,  aeotions  72, 79^  inolusive,  m  amended  by  Acts  of  1910,  chapter  259.  i 

*  Aeta  of  1910 .  chapter  405,  aa  amended  by  Acta  of  1911 .  chapter  283. 
«  AcU  of  1908,  ohapter  829,  aection  5. 
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than  is  the  requirement  that  the  State  Inspectors  of  Health  inform  them- 
selves concerning  all  influences  that  are  or  may  be  dangerous  to  the 
public  health  within  their  districts^  and  to  gather  all  possible  information 
relative  to  the  prevalence  of  communicable  diseases  and  to  co-operate 
with  the  local  health  authorities  in  their  eradication.  Acting  in  an  advi- 
sory capacity,  the  State  Inspectors  of  Health  have  co-operated  with  the 
local  boards  of  health  throughout  the  State  and  have  assisted  them 
in  various  ways.  Frequent  conferences  were  held  by  the  State  Inspectors 
of  Health  with  the  local  boards  of  health  in  the  various  districts.  These 
conferences  were  often  asked  for  by  the  local  health  offlcials  who  have 
come  to  rely  on  advice  and  guidance  from  the  State  Inspectors  of  Health 
in  dealing  with  local  health  problems.  In  their  dealing  with  local  health 
problems  the  State  Inspectors  of  Health  had  often  to  meet  town  officials, 
finance  commissions,  influential  citizens,  and  physicians  practicing  in 
various  commimities.  The  range  of  subjects  along  which  assistance  was 
rendered  to  local  boards  of  health  covered  almost  every  problem  on  health 
matters  which  is  apt  to  come  up  in  a  community.  To  enumerate  ihem 
briefly :  — 

Local  boards  of  health  who  had  no  sanitary  regulations  were  urged  to 
draw  up  and  have  such  regulations  printed,  and  assistance  was  given  to 
the  various  boards  in  formulating  such  regulations. 

Many  local  boards  were  urged  to  have  visiting  nurses  appointed  to 
visit  cases  ill  with  communicable  diseases  and  to  see  that  proper  isolation 
was  maintained.  In  many  instances  the  State  Inspectors  of  Health  came 
before  the  city  or  town  officials  or  before  finance  commissions  to  urge  a 
larger  appropriation  for  the  health  work  in  the  community  so  that  such 
nurses  might  be  appointed. 

Local  boards  of  health  who  had  no  milk  inspectors  were  urged  to 
appoint  inspectors  for  that  purpose,  and  in  several  communities  such 
inspectors  were  appointed. 

Advice  was  given  to  local  boards  of  health  relative  to  abatement  of 
nuisances,  to  disposal  of  garbage,  to  inspection  of  meat  slaughtered  in 
neighboring  States  and  not  inspected  by  government  inspectors. 

Numerous  conferences  were  held  with  local  boards  of  health  through- 
out the  State  relative  to  the  control  of  diseases  dangerous  to  public  health, 
and  advice  was  given  as  to  methods  of  dealing  with  cases  of  tuberculosis, 
typhoid  fever,  ophthalmia  neonatorum,  scarlet  fever,  diphtheria,  anterior 
poliomyelitis,  cerebro-spinal  meningitis  and  smallpox.  In  cases  of  small- 
pox local  boards  of  health  frequently  asked  the  aid  of  the  State  Inspectors 
of  Health  in  the  diagnosis  of  the  disease. 

Local  boards  of  health  throughout  the  State  have  been  notifying  the 
State  Inspectors  of  Health  of  the  occurrence  of  diseases  declared  by  the 
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State  Board  of  Health  to  be  dangerous  to  public  health.  Whenever  it 
was  practicable  an  investigation  was  made  at  once  to  determine  if  possi- 
ble the  source  of  the  infection  of  early  cases  occurring  in  a  community, 
especially  in  the  absence  of  an  active  and  e£Scient  board  of  health,  and 
to  co-operate  with  the  local  board  of  health  in  checking  the  progress  of 
the  disease. 

Tuberculosis. 

The  work  of  the  State  Inspectors  of  Health  in  tuberculosis  has  been 
in  general  to  inform  themselves  concerning  the  prevalence  of  the  disease 
in  their  districts,  to  examine  into  those  agencies  having  to  do  with  the 
control  of  tuberculosis,  to  secure  where  possible  an  enforcement  of  the 
law  relating  to  the  reporting  of  cases  of  tuberculosis,  and,  through  local 
health  authorities  and  other  agencies,  to  see  to  it  that  each  case  of  tuber- 
culosis coming  within  their  knowledge  received  proper  care  and  treat- 
ment. Special  investigations  concerning  the  tuberculosis  problem  within 
the  Commonwealth  were  made  and  the  foundation  laid  for  the  further 
examination  and  study  of  certain  conditions  related  to  this  problem. 
Broadly,  then,  the  work  in  tuberculosis  may  be  divided  into  two  groups : 
(a)  that  having  to  do  with  local  health  authorities  and  (6)  that  con- 
cerned in  special  investigation. 

Work  with  Local  Health  Authorities. 

An  endeavor  was  made  by  several  of  the  State  Inspectors  of  Health 
to  determine  whether  or  not  tuberculosis  was  being  properly  reported  to 
local  health  authorities;  an  investigation  of  the  causes  for  the  imsatisfac- 
tory  reporting  of  cases  of  the  disease  was  made,  and  a  report  covering 
this  subject  and  the  possibility  of  the  detection  of  unreported  cases  in 
time  to  be  of  service  to  the  public  was  made  to  the  State  Board  of  Health, 
One  State  Inspector  of  Health,  who  made  a  careful  inquiry  into  the  sub- 
ject, believed  that  many  cases  of  tuberculosis  were  not  recognized  by 
physicians  because  of  an  insufficient  examination  of  the  patient,  or  an 
unwillingness  to  make  a  diagnosis  of  tuberculosis  through  fear  of  losing 
the  patient,  or  because  of  sheer  neglect. 

When  it  was  found  that  in  any  locality  tuberculosis  was  not  being 
reported,  this  fact  was  brought  to  the  attention  of  the  local  health  author- 
ity, specific  instance  of  the  neglect  was  given,  and  an  endeavor  was  made 
to  have  the  local  health  authority  enforce  the  law.  It  was  found  that 
pome  boards  of  health  made  an  effort  to  have  cases  reported,  and  that 
other  boards  were  lax  and  gave  this  matter  little  or  no  attention. 

In  several  instances,  when  it  was  found  that  through  neglect  persons 
ill  with  tuberculosis  were  not  receiving  suitable  care  or  treatment,  thepe 
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facts  were  brought  to  the  attention  of  the  local  health  authorities,  and 
the  cases  followed  up  and  watched  until  proper  measures  had  been  taken 
for  their  relief.    Illustrating  such  instances  are  these :  — 

1.  An  adult  ill  with  tuberculosis  and  careless  in  Lis  habits  was  found 
working  in  a  large  manufacturing  establishment  This  man  discontinued 
his  employment  at  the  factory  and  received  assistance  from  the  local  board  of 
health. 

2.  A  man  ill  with  tuberculosis  was  found  living  in  one  room  without 
means,  nourishment,  .or  proper  dottpng.  Through  the  local  board  of  health 
he  was  sent  to  a  sanatorium. 

3.  A  married  man  out  of  work  and  in  destitute  and  miserable  dream- 
stances.  The  unsanitary  condition  of  the  home  constituted  a  menace  to 
the  other  members  of  the  family.  Through  the  local  board  of  health  this 
man  was  sent  to  a  sanatorium. 

4.  A  boy  in  the  terminal  stage  of  tuberculosis  was  found  working  in  a 
restaurant  and  living  in  a  home  where  miserable  and  unsanitary  conditions 
prevailed.  These  facts  were'  brought  to  the  attention  of  individuals  who 
interested  themselves  in  the  boy's  behalf. 

5.  The  condition  of  a  young  woman  ill  with  tuberculosis  and  onployed 
in  a  manufacturing  establishment  was  brought  to  the  attention  of  a  charitable 
organization  who  furnished  the  funds  for  h,er  return  to  her  native  country. 

6.  The  attention  of  a  local  board  was  brought  to  the  condition  of  an  adult 
employed  in  a  cotton  milL  This  man  was  in  a  far  advanced  stage  of  tuber- 
culosis and  lived  in  a  crowded  tenement.  Through  the  local  board  of  health 
he  was  placed  in  a  sanatorium. 

7.  A  male  minor  worked  in  a  factory  by  day  and  in  a  bowling  alley  by 
night.  He  was  an  inveterate  smoker.  The  owners  of  the  factory  where 
he  worked  provided  funds  for  his  stay  in  a  sanatorium  for  thirteen  weeks. 
Unfortunately  he  was  discharged  before  the  end  of  this  period  for  breach 
of  discipline. 

8.  A  minor  suspected  of  having  tuberculosis  was  placed  under  observa- 
tion in  a  tuberculosis  clinic  and  was  later  admitted  to  the  State  sanatorium 
at  Rutland. 

Other  and  similar  instances  were  given  attention  by  the  State  Inspec- 
tors of  Health.  On  one  occasion,  however,  in  which  three  cases  of 
neglected  tuberculosis  were  brought  to  the  attention  of  the  local  board  of 
health,  this  board  refused  to  take  action  on  the  ground  that  they  could 
not'  be  expected  to  do  so  much  work  as  they  were  paid  nothing  for  their 
services. 

Persons  suspected  of  being  ill  with  tuberculosis  were  examined  at  the 
requests  of  local  boards  of  health.  • 
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Special  Investigations. 

An  attempt  was  made  to  aceoimt  for  and  devise  a  method  of  getting 
in  touch  with  a  class  of  minors  as  yet  beyond  the  reach  of  the  State 
Inspectors  of  Health,  as  they  come  between  the  school  and  the  factory. 

Attempts  were  also  made  to  follow  up  and  keep  in  tonch  with  those 
patients  discharged  from  State  sanatoria  and  returning  to  residences 
within  the  State. 

Inspections  were  made  of  institutions  caring  for  tubercular  patients, 
and  in  certain  instances  changes  in  the  methods  of  these  institutions  were 
recommended. 

Investigations  as  to  the  maintenance  by  cities  of  hospitals  for  tuber- 
culosis were  made,  and  in  certain  cities  it  was  recommended  that  such 
hospital  accommodations  be  provided. 

Special  investigations  of  the  prevalence  of  tuberculosis  among  the 
workers  in  the  jewelry  and  stone-cutting  trades  were  begun,  and  the 
f OTmdationa  laid  for  ^rther  study  in  L  direction.  Stady  was  also 
made  of  the  prevalence  of  the  disease  among  certain  alien  races.  Several 
of  the  inspectors  gave  talks  upon  tuberculosis  in  different  cities  and 
towns  and  in  manufacturing  establishments,  while  others,  through  their 
own  initiative,  caused  funds  to  be  raised  for  anti-tuberculosis  work. 

The  methods  of  work  among  societies  interested  in  the  control  of 
tuberculosis  were  studied  and  in  certain  districts  a  careful  and  complete 
study  was  made  of  the  work  of  each  city  and  town  in  preventing  the 
spread  of  tuberculosis. 

An  inquiry  was  instituted  and  report  made  as  to  the  custom  of  various 
health  boards  in  the  matter  of  cleansing  and  disinfecting  houses  after 
the  removal  by  death  or  otherwise  of  cases  of  tuberculosis.  This  inquiry 
showed  many  communities  in  which  no  effort  was  made  by  the  health 
authorities  to  cleanse  or  disinfect  such  premises. 

Typhoid  Fever. 

An  investigation  was  made  of  a  case  of  typhoid  fever  which  occurred 
in  a  young  man  who  worked  on  a  dairy  farm  in  Agawam.  From  this 
dairy  milk  was  delivered  in  Springfield.  The  patient  was  removed  to  his 
home,  and  the  boards  of  health,  both  of  Springfield  and  Agawam,  were 
notified.  Suggestions  were  also  made  as  to  precautions  to  be  taken  in 
case  the  young  man  returned  to  work  on  the  farm. 

Fourteen  cases  of  typhoid  fever  occurring  in  Chicopee  and  Chicopee 
Falls  were  investigated.  The  cases  were  not  confined  to  any  one  milk 
fiupply.     Six  of  the  cases  were  men  employed  in  one  factory.    An  analy- 
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sis  of  the  water  supply  by  the  State  Board  of  Health  showed  it  to  be 
badly  polluted.  Another  ease  was  that  of  a  young  man  employed  as  a 
core-maker  in  a  foundry  who  was  in  the  habit  of  drinking  water  from 
a  shallow  well  open  to  pollution.  Both  these  water  supplies  were  shut  off 
and  the  city  water  was  supplied.  Two  of  the  cases  were  in  the  family  of 
a  man  who  had  a  little  candy  store.  Upon  recommendation  of  the  State 
Inspector  of  Healthy  the  local  board  of  health  prohibited  the  man  from 
attending  to  his  store  while  he  was  in  contact  with  his  children,  ill  with 
the  disease. 

An  outbreak  of  18  cases  of  typhoid  fever  occurring  between  June  30 
and  July  24,  1911,  was  investigated  in  Pitchburg;  12  of  the  cases  were 
on  one  milk  route.  Nothing  definite  could  be  obtained  on  the  farms 
from  which  this  man  got  his  supply;  it  was  found,  however,  that  one 
of  the  farms  was  very  untidy,  and  that  milk  utensils  were  often  washed 
in  a  brook  polluted  with  sewage.  The  case  of  a  man  who  had  previously 
had  typhoid  fever  was  also  found  on  this  farm.  Examination  of  his 
excreta  proved  negative.  Soon  after  this  milkman  discontinued  selling 
milk.    No  new  cases  occurred. 

Three  cases  of  typhoid  were  investigated  in  Hardwick.    It  was  found 

that  these  cases  resulted  from  contact  with  a  mild,  unrecognized  case. 

» 

Suggestions  were  made  to  the  local  health  authorities  in  regard  to  proper 
isolation  and  proper  disinfection  of  excreta  in  all  the  cases. 

Ten  cases  of  tj^hoid  occurring  in  East  Bridgewater  were  investigated. 
Although  the  source  of  the  infection  could  not  be  found,  it  was  highly 
probable  that  all  of  them  contracted  the  disease  at  a  church  supper  which 
they  attended  about  two  weeks  previous  to  their  being  taken  ill.  The 
presence  at  this  supper  was  the  only  factor  common  to  all  of  them. 

Six  cases  of  typhoid  were  investigated  in  East  Hardwick.  The  cases 
occurred  almost  simultaneously  in  different  parts  of  the  town.  No  com- 
mon source  of  the  infection  could  be  determined.  The  local  board  of 
health  was  advised  as  to  proper  isolation  and  disinfection  of  excreta.  No 
new  cases  occurred. 

Four  cases  of  typhoid  were  investigated  in  Maynard.  It  was  found 
that  two  of  the  cases  had  been  drinking  milk  given  to  them  by  a  man 
who  was  found  to  be  a  typhoid  carrier  two  years  ago  and  who  was  at 
that  time  stopped  from  selling  milk.  He  still  keeps  a  cow  for  his  own 
use,  and  during  the  absence  of  his  wife  from  home  he  gave  away  his 
surplus  milk. 

Three  cases  of  typhoid  investigated  in  West  Chelmsford  were  found  to 
have  used  water  from  a  polluted  well.  The  use  of  the  water  was  discon- 
tinued. 

An  outbreak  of  19  cases  of  t5T)hoid  was  investigated  in  Westfield. 
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The  cases  which  occurred  between  July  21  and  Sept.  14,  1911,  were  scat- 
tered throughout  the  town.  Four  of  the  cases  were  in  the  State  sana- 
torium. Two  of  the  cases  were  contracted  out  of  town  and  several  others 
were  undoubtedly  contact  cases.  There  was  no  common  milk,  water  or 
ice  supply  for  all  the  cases.  No  history  of  contact  could  be  obtained  of 
the  sanatorium  eases  with  the  other  cases  in  the  town.  It  was  learned, 
however,  that  a  man  who  was  delivering  vegetables  throughout  the  town 
had  been  ill  with  typhoid  fever  for  two  weeks  before  he  took  to  bed,  and 
it  is  highly  probable  that  the  infected  vegetables  were  the  source  of  this 
outbreak. 

In  certain  sections  of  Pittsfield,  North  Adams  and  Clarksburg,  where 
there  is  no  public  water  supply  and  no  sewerage  system,  cases  of  typhoid 
recur  from  year  to  year.  This  is  particularly  the  case  in  West  Pittsfield, 
where  wells  and  springs,  polluted,  as  shown  by  chemical  analysis,  serve 
as  sources  of  water  supply. 

A  somewhat  similar  condition  is  found  in  that  part  of  Clarksburg  im- 
mediately adjoining  North  Adams,  on  Houghton  Street.  The  boundary 
line  between  these  two  communities  is  imaginary,  and  for  the  mutual 
protection  of  the  two  localities  some  plan  should  be  devised  whereby 
sewer  and  water  facilities  could  be  extended  from  North  Adams,  since 
the  contour  of  the  ground  makes  an  independent  system  for  that  portion 
of  Clarksburg  impossible. 

Report   of  an   Outbreak   of   Typhoid  Fever   in   Attleborough   during 

August,  1911. 

On  Aug.  4,  1911,  after  several  months  of  freedom  from  typhoid  fever, 
a  case  of  that  disease  occurred  in  Attleborough,  followed  on  August 
15  by  2  cases,  on  August  23  by  2  more  and  on  August  26  by  8.  While 
the  height  of  the  outbreak  was  reached  on  this  date,  1  case  of  the  disease 
occurred  on  the  27th,  3  on  the  28th,  6  on  the  29th,  and  4  on  the  31st  of 
August.  Gradually  diminishing,  the  cases  reported  in  September  were: 
3  on  the  2d  and  5th,  2  on  the  6th,  7th  and  8th,  3  on  the  11th,  and  1 
on  the  19th,  2  on  the  22d,  and  1  each  on  the  28th  and  30th.  In  addi- 
tion to  these  46  cases  which  occurred  during  August  and  September, 
1  person  who  was  reported  ill  with  the  disease  was  foimd  to  have  con- 
tracted it  while  out  of  town.  Careful  investigation  showed  that  this  case 
waa  in  no  way  connected  with  the  oiitbreak. 

The  sudden  outbreak  of  cases  occurring  in  a  town  for  years  practically 
free  from  the  disease  and  for  some  months  without  a  case,  and  the  wide- 
spread distribution  of  the  cases,  pointed  to  a  common  source  of  infection 
and  to  the  probability  of  a  common  milk  supply  as  the  source  of  infec- 
tion.   An  investigation  was  made  of  the  milk  supply  of  the  cases,  there- 
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fore,  by  the  State  Inspector  of  Health  of  the  district  including  Attle- 
horough,  Dr.  Elliott  Washbum,  who  found  that  all  the  patients  but  one, 
who  was  in  Attleborough  but  two  days  and  was  ill  when  he  arrived, 
obtained  milk  from  one  or  more  of  13  dealers.  He  found,  furtlier,  that 
31  patients  used  milk  that  was  supplied  only  by  dealer  A.,  either  in  the 
home,  boarding  place  or  drug  store.  In  this  connection  it  is  worthy 
of  note  that  the  clerk  who  dispensed  milk  shakes  and  other  milk  drinks 
in  a  drug  store  was  himself  stricken  with  the  disease.  Of  the  15  patients 
so  far  unconsidered,  11  used  milk  from  A.'s  supply  in  addition  to  milk 
from  the  supply  of  other  dealers.  Of  the  remaining  4  cases,  1  patient 
used  milk  direct  from  dealer  J.,  who  supplied  A.  with  milk;  3  patients 
used  milk  exclusively  from  other  dealers.    The  diagnosis  in  one  instance 

Typhoi  d     Feivelr   in   Axtuelboro 


was  found  to  be  erroneous.  The  facts,  therefore,  showed  tliat  of  the 
46  persons  who  were  stricken  with  typhoid  fever  during  the  months  of 
August  and  September,  43  used  milk  which  came  directly  or  indirectly 
from  one  dealer's  (A.'s)  milk  supply. 

Investigation  disclosed  the  fact  that  during  the  months  of  July  and 
August  dealer  A.  obtained  his  supply  from  7  producers,  who  brought 
their  milk  to  his  station  in  Attleborough,  where  it  was  mized  and  alleged 
to  be  pasteurized,  then  cooled  and  bottled.  The  empty  cans  were  said  to 
be  washed,  sterilized  by  steam,  dried  and  returned  to  the  producers.  The 
work  incident  to  these  processes  was  done  by  A.  and  one  assistant.  A 
portion  of  the  building  was  used  as  a  wet-wash  laundry,  which  opened  by 
a  large  door  directly  into  the  room  in  which  the  bottling  was  done. 
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It  was  asserted  that  no  laundry  employee  handled  the  milk  in  any  way, 
and  that  the  door  connecting  the  rooms  was  usually  closed.  Neither 
dealer  A.  nor  his  assistant  had  recently  been  ill.  Nor  had  there  been 
recently  a  case  of  typhoid  fever  in  the  home  of  either.  Moreover,  neither 
had  ever  had  the  disease.  The  sanitary  conditions  at  the  milk  station 
were  worthy  of  commendation.  On  the  other  hand,  while  the  examina- 
tion of  the  premises  of  six  of  dealer  A.'s  producers  disclosed  unsanitary 
conditions  in  two  instances,  no  presence  of  typhoid  fever  or  other  com- 
municable disease  could  be  discovered.  At  the  home  of  the  seventh 
producer,  however,  —  producer  J.,  of  Eehoboth,  —  it  was  found  that 
his  daughter,  Mrs.  B.,  was  ill  in  bed,  and  that  she  had  been  ill  for  more 
than  four  weeks,  and  that  the  attending  physician,  on  August  4,  obtained 
a  positive  Widal  test.  On  consulting  the  physician,  he  stated  that  he 
notified  the  local  board  of  health  on  August  4.  According  to  the  local 
board  of  health,  however,  no  notice  of  Mrs.  B.'s  illness  was  received 
until  the  case  was  brought  to  their  attention  on  August  26  by  the  State 
Tnpector  of  Health.  It  was  further  discovered  that  producer  J.^s  house- 
hold consisted  of  himself,  his  wife,  Mrs.  B.,  the  patient,  and  a  woman 
helper.  According  to  the  statement  of  producer  J.,  the  entire  handling 
of  the  milk  was  done  by  himself,  including  the  milking,  washing  the 
milking  pails,  and  putting  the  milk  into  the  cans.  It  appeared  to  the 
State  Inspector  of  Health,  however,  that  owing  to  the  manner  of  the 
disposal  of  the  patient's  stools  and  the  fact  that  there  were  ample 
opportunities  for  contact  infection,  the  milk  supply  might  easily  have 
become  infected.  The  explanation  of  the  fact  that  a  number  of  cases 
occurred  later  than  the  close  of  the  usual  incubation  period  for  typhoid 
fever  is  probably  due  to  the  known  delay  on  the  part  of  physicians  in 
reporting  to  the  local  board  of  health  rather  than  to  contact  infection. 
The  State  Inspector  of  Health  found,  further,  that  the  water  used  by 
producer  J.  for  all  milk  purposes  was  supplied  by  a  well  about  25  feet 
deep,  situated  50  feet,  from  the  premises  and  25  feet  from  the  spot  of 
ground  whereon  sink  waste  material  has  been  discharged  for  many  years. 
An  analysis  made  by  the  State  Board  of  Health  of  a  sample  of  the 
water  from  this  well,  taken  on  September  3,  showed  it  to  be  badly  pol- 
luted.   The  water  had  been  used  for  washing  the  milk  pails. 

Thus  it  appears  that  there  were  two  possible  sources  of  infecting 
producer  J.*s  milk,  which  reached  43  of  the  46  persons  stricken,  through 
(1)  the  case  of  typhoid  fever  in  his  own  home,  and  (2)  the  badly  pol- 
luted well  water  which  was  used  for  washing  milk  pails. 

The  practical  conclusion  concerning  this  outbreak  is  that  a  more 
careful  supervision  of  the  farms  supplying  milk  for  public  sale  is  imper- 
ative.    While,  under  the  most  eflScient  supervision,  there  will  be  milk- 
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borne  typhoid  outbreaks  which  cannot  be  traced  to  any  antecedent  case 
on  the  farm  because  of  persons  who  are  unconscious  carriers  and  dis- 
seminators of  the  typhoid  bacillus,  with  suitable  State  supervision  of 
milk  production  such  outbreaks  as  this  one  might  be  prevented. 

The  ideal  protection  of  milk  supplies  would  include  a  thorough  exam- 
ination of  every  person  who  handles  the  milk  in  any  way,  as  well  as 
frequent  examinations  of  the  farm  water  supply  and  of  the  nearness  of 
privy  vaults  to  country  wells. 


Report  of  the  Occurrence  of  Typhoid  Fever  in  Hyde  Parh  during  the 

Year  1910. 

During  the  year  1910,  91  cases  of  typhoid  fever  occurred  in  Hyde 
Park.  This  was  an  unusually  large  number  of  cases,  as  can  be  seen  when 
compared  with  the  incidence  of  the  disease  in  the  last  period  of  five  years, 
when  the  cases  occurred  as  follows :  — 


1906, 
1907, 
1908, 


Caaes. 
10 

10 
20 


1909, 
1910, 


Gases. 
.  13 
.      91 


The  cases  were  reported  to  the  local  board  of  health  as  follows :  — 


Cases. 

January, 1 

February, 5 

March, 4 

April, 2 

May, 2 

June, 3 


Cases. 

July, 7 

August, S 

September, 3 

October, 42 

November, 12 

December - 


It  can  thus  be  seen  that  typhoid  fever  was  prevalent  throughout  the 
year,  with  a  slight  increase  in  July  and  August,  a  marked  increase  in 
October,  a  diminution  in  November  and  a  cessation  in  December. 
Whether  all  the  cases  reported  to  the  local  board  of  health  were  actually 
typhoid  could  not  be  definitely  determined,  as  in  many  instances  no 
Widal  or  other  blood  tests  were  made.  The  local  board  of  health  had 
records  of  26  positive  Widals'  and  4  negative.  One  case  reported  as 
typhoid  was  later  determined  to  be  a  case  of  lead  poisoning,  and  one  a 
case  of  enterocolitis.  On  the  other  hand,  during  the  investigation  4 
cases  of  typhoid  were  found  which  had  not  been  reported  to  the  board 
of  health.  This  makes  a  total  of  91  cases.  Sixty-six  of  the  cases  were 
males  and  25  females. 
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The  distribution  according  to  the  ages  of  the  persons  taken  ill  was 
as  follows :  — 


Cases. 

1  to     6,  .  .  .  .  .6 

6  to  10, 10 

11  to  15, 15 

16  to  20, 20 

21  to  25, 12 

26  to  30, 7 

31  to  35, 7 


Caaee. 

36   to  40, 5 

41   to  45, 4 

46   to  50, 2 

51   to  55, 1 

56   to  60, 1 

Above  60, 1 


The  cases  were  generally  spread  throughout  the  towns  and  occurred 
with  equal  prevalence  in  the  homes  of  the  well-to-do  as  in  the  poorer 
quarters  of  the  city.  All  classes  of  the  community  were  affected, — 
laborers,  artisans,  professional  men  and  school  children. 


Sources  of  the  Infection. 

Milk  can  be  safely  ruled  out  as  being  the  source  of  the  infection.  The 
outbreak  was  of  a  slow,  continuous  infection  and  had  not  the  explosive 
character  characteristic  of  milk-borne  epidemics.  Moreover,  the  disease 
occurred  on  the  routes  of  18  different  dealers  obtaining  their  milk  sup- 
plies from  as  many  different  sources. 

Five  of  the  cases  reported  were  clearly  contact  cases  occurring  in  the 
same  house  where  the  disease  existed.  There  were  also,  in  all  probability, 
other  contact  cases  in  the  Polish  and  Italian  districts,  where  visiting  the 
sick  is  a  common  practice. 

Forty  of  the  houses  where  the  disease  occurred  were  not  connected 
with  the  sewer;  in  13  of  these  there  were  water-closets  in  the  houses 
draining  into  cesspools;  in  27,  privies  in  the  yards  were  in  use,  many  of 
which  were  in  an  uncleanly  and  offensive  condition.  The  discharges  from 
the  typhoid  patients  were  emptied  into  these  privies. 

Inquiries  were  made  as  to  the  methods  in  use  of  the  disposal  of  t]pie 
patients'  stools.  It  was  found  that  the  methods  of  disinfection  such  as 
sprinkling  sulpho-napthol  or  chloride  of  lime  on  the  stool  without  thor- 
oughly mixing  it,  and  immediately  depositing  it  in  the  privy,  were  ineffi- 
cient. 

There  were  thus  scattered  throughout  the  town  a  number  of  foci  with 
exposed  infectious  material,  and  the  danger  of  fly  infection  was  great. 
In  all  probability  a  number  of  the  cases  contracted  the  disease  in  that 
manner,  but  the  outbreak  was  by  far  too  disseminated  and  prevalent  in 
localities  where  the  sanitary  conditions  were  excellent,  so  that  factors 
other  than  fly  and  contact  must  have  been  in  operation. 
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There  was  nothing  to  indicate  that  ice,  fniit  or  vegetables  had  any 
connection  with  this  outbreak.  The  only  factor  common  to  all  the  cases 
was  the  town  water,  which  on  repeated  examinations  was  found  to  be 
so  polluted  as  to  be  unfit  to  drink. 

On  Oct.  16,  1910,  the  local  board  of  health  sent  a  circular  to  all 
householders  urging  that  all  water  used  for  drinking  purposes  be  boiled. 
On  October  31  the  water  department  commenced  the  use  of  hypochloride 
of  lime,  of  which  6  pounds  were  added  to  each  1,000,000  gallons  of  water. 
The  outbreak  apparently  then  terminated. 

Scarlet  Fever. 

Eight  cases  of  scarlet  fever  were  investigated  in  Andover.  It  was 
found  that  two  children  who  were  desquamating  were  attending  school. 
This  outbreak  emphasized  the  need  of  regulations  for  the  release  from 
quarantine  of  persons  ill  with  scarlet  fever. 

Twelve  cases  of  scarlet  fever  were  investigated  in  Partridgeville  in  the 
town  of  Athol.  These  cases  occurred  between  April  13  and  May  16,  1911. 
It  appeared  that  the  source  of  the  infection  was  a  mild,  unrecognized 
case  among  the  school  children.  Suggestions  were  offered  to  the  local 
health  authorities  concerning  the  proper  isolation  and  the  quarantine 
of  all  patients  ill  with  the  disease. 

Eight  cases  of  scarlet  fever  were  reported  to  the  board  of  health  of 
Chelsea  during  the  first  week  in  May.  Investigation  showed  that  all 
the  cases  were  in  the  same  neighborhood.  One  of  the  early  cases  was 
seen  only  once  by  a  physician  and  no  diagnosis  was  made.  The  child 
felt  better  in  a  day  or  two  and  was  allowed  to  play  with  the  other  chil- 
dren in  the  neighborhood.  Two  weeks  later  the  child  was  found  desqua- 
mating and  was  promptly  isolated  by  the  board  of  health.  All  the  other 
cases  were  in  all  probability  the  result  of  contact  with  this  unrecognized 
case. 

At  the  request  of  the  Hampden  board  of  health  a  case  of  scarlet  fever 
wts  investigated  in  that  town  on  April  1,  1911.  The  case  was  not  prop- 
erly isolated,  and  the  father  of  .the  child,  who  was  a  farmer,  delivered 
milk  to  Springfield.  The  boards  of  health  of  Hampden  and  Springfield 
were  notified  and  the  sale  of  milk  from  that  farm  was  discontinued. 

An  outbreak  of  scarlet  fever  was  investigated  in  Holyoke.  Twelve  of 
the  cases  occurred  in  August,  1911,  23  in  September  and  14  in  October. 
The  cases  were  distributed  throughout  the  city,  though  nearly  one-third 
of  all  the  cases  was  in  that  section  of  the  city  called  Elmwood.  No  sus- 
picion pointed  to  the  milk  supply  as  the  source  of  the  infection.  Many 
of  the  cases  were  very  mild  and  were  not  recognized  until  late.  These 
mild  cases  were  in  all  probability  the  source  of  the  spread  of  the  disease. 
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The  local  board  of  health  took  active  measures  to  stop  the  spread  of  the 
infection. 

An  outbreak  of  11  cases  of  scarlet  fever  was  investigated  at  Hull. 
All  the  cases  but  one  were  among  school  children,  the  other  was  a  teacher. 
The  source  of  this  outbreak  was  probably  a  mild,  unrecognized  case 
among  the  school  children.  Active  steps  were  taken  by  the  local  board 
of  health  to  check  the  spread  of  the  disease. 

Two  small  outbreaks  of  scarlet  fever  were  investigated  in  Leominster 
in  December,  1910,  and  in  April,  1911.  There  appeared  to  be  no  history 
of  contact  between  any  of  the  cases.  Suitable  precautions  were  taken  by 
the  local  health  authorities  against  the  spread  of  the  disease. 

An  outbreak  of  31  cases  of  scarlet  fever  was  investigated  in  Lowell. 
Twenty-five  of  the  cases  were  traceable  to  a  child  who  was  attending 
school  while  desquamating.  A  strict  quarantine  w^as  enforced  and  no 
new  cases  occurred. 

A  case  of  scarlet  fever  occurring  in  the  family  of  a  farmer  in  Mont- 
gomery was  investigated  on  April  28,  1910.  It  was  found  that  the 
father,  who  was  in  contact  with  the  sick  child,  milked  his  cows  and  sent 
the  cream  to  a  Westfield  dairy.  The  boards  of  health  of  Westfield  and 
Montgomery  were  notified  of  the  situation  and  the  sale  of  milk  and  cream 
coming  from  this  farm  was  stopped  until  the  child  was  released  from 
quarantine. 

An  unusually  large  number  of  cases  of  scarlet  fever  occurred  in 
Quincy  throughout  the  winter  months.  The  State  Inspector  of  Health 
co-operated  with  the  local  health  authorities  in  an  investigation  of  these 
cases.  It  was  found  that  there  were  a  large  number  of  mild,  unrecog- 
nized cases  which  caused  the  spread  of  the  disease.  The  local  board  of 
health  used  every  means  within  its  power  to  control  the  spread  of  the 
disease,  and  adopted  all  the  suggestions  made  by  the  State  Inspector  of 
Health. 

An  outbreak  of  31  cases  of  scarlet  fever  in  Westfield  was  investigated 
on  July  26,  1911.  It  was  found  that  the  majority  of  the  cases  occurred 
in  that  district  of  the  town  occupied  by  Polanders.  The  outbreak  origi- 
nated in  one  Polish  family  where  four  children  were  ill  with  the  dis- 
ease. Their  illness  was  so  slight  that  no  physician  was  called  and  no 
diagnosis  was  made.  These  children  consequently  were  allowed  to  min- 
gle with  other  children  in  the  neighborhood  causing  many  contact  cases. 
Two  of  the  cases  occurred  in  the  families  of  two  farmers  who  supplied 
milk  in  the  town.  The  farmers  who  were  in  constant  touch  with  the  chil- 
dren also  milked  the  cows  and  handled  the  milk  cans.  A  milkman  who 
bought  milk  from  one  of  these  farmers,  and  who  distributed  it  without 
mixing  it  with  milk  from  other  dairies,  had  eight  cases  of  scarlet  fever 
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among  the  families  where  this  milk  was  distributed.  The  matter  was 
brought  to  the  attention  of  the  local  board  of  health  and  the  sale  of  milk 
was  discontinued  from  this  farm.  Advice  was  also  given  to  the  board  of 
health  to  remedy  the  unsanitary  conditions  which  were  found  to  exist 
in  the  district  where  the  Polanders  live. 

Diphtheria. 

An  investigation  was  made  of  diphtheria  in  Athol,  where  16  cases 
occurred.  The  infections  appeared  to  have  been  spread  by  a  milkman 
who  was  found  to  have  been  ill  with  diphtheria  several  days  before  it 
was  recognized.  The  disease  spread  either  by  contact  of  this  milkman 
with  his  customers,  or  by  infected  milk  bottles.  Suggestions  were  made 
to  the  local  board  of  health  regarding  tiie  sterilization  of  all  milk  uten- 
sils, and  the  proper  quarantine  of  patients  ill  with  the  disease. 

A  small  outbreak  consisting  of  5  cases  of  diphtheria  was  investigated 
in  Berlin.  The  source  of  the  infection  seemed  to  have  been  a  mild, 
unrecognized  case  of  diphtheria,  which  terminated  fatally.  Suggestions 
were  offered  to  the  local  board  of  health  regarding  the  taking  of  cultures 
from  throats  of  all  persons  exposed  to  the  disease.  Twelve  positive  cul- 
tures were  obtained  from  throats  of  persons  who  showed  no  clinical  signs 
of  the  disease. 

During  the  year  diphtheria  was  prevalent  to  an  unusual  degree  in 
Blackstone.  Investigation  showed  that  the  causes  of  a  large  number  of 
the  cases  were  in  all  probability  inadequate  quarantine,  discharge  of  pa- 
tients before  negative  cultures  were  obtained,  and  possibly  in  some  cases 
the  delay  in  reporting  cases  to  the  local  board  of  health.  Suggestions 
were  made  to  the  local  board  of  health  that  a  more  rigid  quarantine  be 
established  and  that  a  negative  culture  be  taken  before  the  quarantine 
was  releav«ed. 

An  outbreak  of  10  cases  of  diphtheria  was  investigated  in  Fitchburg. 
Three  of  these  cases  were  among  the  nurses  in  a  hospital,  attending 
a  child  ill  with  diphtheria.  In  all  the  other  cases  contact  with  the  hospi- 
tal cases  could  be  established.  The  hospital  authorities  acted  promptly 
by  closing  the  hospital  temporarily  to  patients  and  visitors. 

An  investigation  was  made  in  Hardwick  of  the  death  of  a  child  who 
had  been  ill  with  diphtheria.  It  was  found  that  the  case  had  not  been 
properly  isolated  and  that  the  undertaker,  who  was  also  the  agent  of  the 
local  board  of  health,  had  not  taken  the  proper  precautions  in  the  burial 
of  the  child.  The  matter  was  brought  to  the  attention  of  the  board  of 
health  with  recommendations  that  action  be  taken  in  the  matter.  The 
agent  resigned. 

An  outbreak  of  diphtheria  in  Haverhill  was  investigated.    Many  of  the 
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cases  were  traced  to  contact  with  patients  ill  with  the  disease.  It  was 
apparent  that  the  local  board  of  health  did  not  have  facilities  for 
supervising  the  isolation  of  cases  ill  with  communicative  diseases.  An 
appeal  was  made  to  the  municipal  council  for  an  extra  appropriation 
for  the  emplojrment  of  a  visiting  nurse. 

During  the  month  of  December,  1910,  an  unusual  number  of  cases  of 
diphtheria  occurred  in  the  city  of  Melrose,  for  the  most  part  among 
children  attending  the  same  room  in  the  Whittier  School.  Investigations 
showed  that  the  infection  was  due  to  a  mild,  unrecognized  case  of  the 
disease  in  a  child  who  attended  this  school.  The  patients  ill  with  the 
disease  were  properly  quarantined  and  cultures  were  taken  from  the 
throats  of  all  the  children  in  the  same  room.  None  of  the  cases  were 
released  from  quarantine  until  negative  cultures  had  been  obtained. 

A  small  outbreak  of  diphtheria  was  investigated  in  Newburyport,  and 
advice  was  given  to  the  local  board  of  health  as  to  measures  to  check 
the  disease. 

Two  small  outbreaks  of  diphtheria  were  iuvestigated  in  Palmer, — 
one  of  6  cases  in  December,  1910,  and  another  of  8  cases  in  October, 
1911.  No  common  source  of  infection  was  discovered.  The  local  board 
of  health  took  all  necessary  precautions  to  prevent  the  further  spread  of 
the  disease. 

A  small  outbreak  of  diphtheria  occurred  in  Pittsfield  at  the  beginning 
of  the  school  year.  Fifty  cultures  were  taken  from  the  throats  of  the 
school  children  living  in  the  vicinity  where  the  cases  occurred.  Two  of 
these  cultures  were  positive  and  one  was  doubtful.  Later,  a  child  in 
the  family  from  where  the  doubtful  culture  was  obtained  actually  devel- 
oped the  disease.  The  children  from  whom  the  positive  cultures  were 
obtained  were  excluded  from  school  and  the  outbreak  was  checked. 

During  the  months  of  November  and  December,  1910,  23  cases  of 
diphtheria  were  investigated  in  Springfield.  With  the  exception  of  3 
cases  all  those  ill  with  the  disease  lived  imder  good  sanitary  conditions. 
In  6  of  the  cases  histories  of  contact  with  children  having  the  disease 
were  obtained.  Several  conditions  of  interest  were  found  during  the 
investigation.  One  patient,  although  the  house  was  placarded,  was  found 
walking  on  the  street;  another  child  was  found  ill,  attended  by  her 
mother  who  kept  a  grocery  store  in  the  same  house ;  another  child  was  ill 
in  the  family  of  a  man  who  had  a  milk  route.  In  all  these  cases  the  local 
board  of  health  acted  promptly  when  the  conditions  were  brought  to 
their  attention,  and  necessary  precautions  were  taken. 

Six  cases  of  diphtheria  were  investigated  in  Ware.  Three  of  the  cases 
were  in  one  family,  imdoubtedly  due  to  contact.  The  other  3  cases 
were  from  the  same  school,  and  in  all  probability  had  come  in  intimate 
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contact.  The  local  board  of  health,  acting  upon  the  suggestion  'of  the 
State  Inspector  of  Health,  supervised  the  quarantine  in  the  afficted  fam- 
ily and  cleaned  up  and  fumigated  the  schoolhouse.  Two  negative  cul- 
tures were  required  before  release  from  quarantine.  No  further  cases 
developed. 

A  small  outbreak  of  diphtheria  occurred  in  one  of  the  schools  in  Wil- 
liamstown.  These  cases  originated  from  a  mild  case  of  the  disease  which 
was  discovered  by  the  school  physician  while  making  a  routine  examina- 
tion. All  tlie  patients  were  properly  isolated,  and  after  a  few  days  no  new 
cases  developed. 

An  outbreak  of  8  cases  of  diphtheria  was  investigated  in  Winchaidon. 
No  common  source  for  the  infection  could  be  found.  Suitable  precau- 
tions were  taken  by  the  local  board  of  health  against  the  spread  of  the 
disease. 

An  outbreak  of  16  cases  of  diphtheria  was  investigated  in  Winthrop. 
With  the  exception  of  5  cases  all  attended  the  Center  School,  and  were 
in  all  probability  contact  cases  with  one  unrecognized  case.  Isolation  in 
each  instance  was  satisfactory.  The  schools  in  Winthrop  were  closed  and 
remained  closed  for  two  weeks,  including  the  spring  recess.  No  new 
cases  occurred. 

Smallpox. 

One  case  of  smallpox  occurred  in  Quincy,  and  the  local  board  of  health 
was  assisted  in  its  efforts  to  check  the  disease.  Strict  quarantine  was 
maintained  of  the  case  and  all  those  exposed  were  vaccinated. 

One  case  of  smallpox  occurred  in  Lawrence.  Assistance  was  given  to 
the  local  board  of  health  in  the  diagnosis  of  the  disease. 

One  case  of  smallpox  occurred  in  Needham.  The  case  was  properly 
quarantined  and  no  new  cases  appeared. 

Assistance  was  given  to  the  local  board  of  health  in  the  diagnosis  of  a 
case  of  smallpox  in  Taunton,  and  suggestions  were  given  as  to  the 
methods  of  quarantine  and  vaccination. 

A  case  of  smallpox  was  investigated  in  Wakefield  on  May  31,  1911. 
The  case  was  a  mild  one.  The  patient  was  promptly  quarantined  at 
home,  and  the  other  members  of  the  family  and  all  those  exposed  were 
vaccinated.    No  other  cases  occurred. 

On  April  28  a  case  of  smallpox  was  reported  to  the  Winthrop  board  of 
health.  The  patient  came  from  Nova  Scotia  three  years  ago  and  had 
never  been  vaccinated.  The  movements  of  the  patient  for  several  weeks 
previous  to  his  illness  were  traced,  and  the  people  with  whom  the  patient 
had  come  in  contact  shortly  before  his  illness  in  Winthrop  and  in  Chelsea 
were  vaccinated.  No  other  cases  of  smallpox  were  known  to  exist  in 
Boston,  Winthrop  or  Chelsea,  and  it  was  not  clear  where  he  contracted 
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the  disease.  Of  possible  etiological  interest  was  the  fact  that  the  patient 
had  been  receiving  letters  from  Nova  Scotia^  where  the  disease  was  preva- 
lent. The  patient  was  removed  to  the  Boston  Isolation  Hospital  and  all 
necessary  precautions  were  taken  by  the  Winthrop  board  of  health.  No 
further  cases  appeared. 

Cerebro-spinal  Meningitis. 

During  March,  1911,  3  cases  of  cerebro-spinal  meningitis  occurred  in 
Haydenville  among  emigrants  from  Greece  who  had  first  come  to  this 
country  early  in  April,  and  a  fourth  case  was  reported  of  a  Greek  emi- 
grant who  had  just  landed  and  who  came  from  the  same  town  in  Greece 
and  was  a  personal  friend  of  the  other  three  patients.  Proper  precautions 
were  taken  by  the  local  board  of  health  and  no  other  cases  of  the  disease 
occurred. 

In  the  latter  part  of  April  3  cases  of  the  disease  occurred  in  Fitchburg ; 
these  were  also  emigrants  who  had  come  from  Greek  ports,  and  were 
apparently  connected  with  the  cases  in  Haydenville. 

Anthrax. 

Several  cases  of  anthrax  occurred  among  animals  in  SheflBeld  and  Egre- 
mont.  The  disease  was  present  in  these  places  last  year.  Pour  of  the 
cases  occurred  in  Egremont  On  investigation  it  was  found  that  the 
carcasses  had  been  buried  in  a  pasture  near  the  Green  River,  which  fur- 
nishes a  portion  of  the  water  supply  to  Great  Barrington.  To  prevent 
any  possible  pollution  of  this  stream  the  carcasses  were  exhimied  and 
removed. 

Ophthalmia  Neonatorum. 

Three  hundred  and  twenty-five  cases  of  ophthalmia  neonatorum  were 
investigated  by  the  State  Inspectors  of  Health,  and  in  every  instance  a 
detailed  report  was  submitted  to  the  office  of  the  State  Board  of  Health. 
These  investigations  consisted  of  visits  to  the  homes  of  the  patients  and 
consultations  with  attending  physicians  and  with  local  boards  of  health. 
The  householders  were  instructed  as  to  the  necessary  precautions  to  safe- 
guard the  eyes  of  the  other  members  of  the  family,  and  whenever  it  ap- 
peared that  home  treatment  was  inadequate  the  State  Inspector  of  Health 
urged  upon  the  family,  as  well  as  the  local  board  of  health,  that  the 
patient  be  removed  to  the  hospital.  Such  investigations  of  every  case 
resulted  in  securing  efficient  treatment  for  patients  and  in  preventing  in 
many  instances  serious  results. 

Ihiring  these  investigations  certain  facts  were  observed  which  were 
of  interest.    It  was  found  that  in  many  instances  the  parents  delayed  in 
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calling  a  physician,  not  attaching  much  importance  to  the  ''ooW  in 
the  bab/s  eyes.  In  many  instances  the  cases  were  not  reported  promptly 
to  the  local  board  of  health  by  the  attending  physicians;  on  the  other 
hand,  many  cases  were  reported  as  ophthalmia  when  there  was  but  a 
slight  irritation  of  the  eyes,  in  all  probability  due  to  the  free  use  of  silver 
nitrate.  In  one  case,  which  was  later  treated  at  the  eye  and  ear  infirm- 
ary, it  was  the  opinion  of  the  physicians  that  the  eyes  were  materially 
injured  by  the  too  free  use  of  the  silver  nitrate.  A  communication  was 
sent  by  them  to  the  local  board  of  health  and  to  the  attending  physician, 
informing  them  of  the  results  and  advising  greater  caution  in  the  use  of 
this  remedy.  A  great  many  boards  of  health  were  found  who  made  no 
investigation  of  cases  of  ophthalmia  reported  to  them.  Their  action  con- 
sisted simply  in  forwarding  such  reports  to  the  State  Board  of  Health. 
The  following  are  some  typical  instances  met  by  the  State  Inspectors  of 
Health  during  their  investigations :  — 

1.  An  infant  was  found  with  badly  inflamed  eyes.  He  was  not  receiving 
the  proper  care.  Two  days  had  elapsed  between  the  visit  of  the  physician 
and  the  report  of  the  case  to  the  local  board  of  health.  The  attention  of 
the  local  board  of  health  was  directed  to  the  case,  and  the  child  was  sent  to 
the  hospital  where  it  received  proper  treatment.  If  Ihe  conditions  which 
were  found  at  the  time  of  the  visit  had  been  allowed  to  continue  there  is 
reason  to  believe  that  the  child's  eyesight  would  have  been  destroyed. 

2.  A  case  was  found  improperly  treated  by  a  private  physician.  The  dis- 
ease was  progressing  unfavorably  and  at  the  advice  of  the  State  Inspector  of 
Health  expert  treatment  was  obtained.     The  child  completely  recovered. 

3.  A  case  was  found  in  which  the  disease  originally  affecting  one  eye  had, 
in  consequence  of  improper  care,  spread  to  the  other  eye.  The  conditions 
were  immediately  brought  to  the  attention  of  the  local  board  of  health.  The 
child  was  removed  to  the  hospital,  where,  under  proper  treatment,  the  sight 
was  saved.    Unfortunately,  a  corneal  ulcer  had  destroyed  the  sight  of  one  eye. 

4.  A  case  was  found  in  which  the  disease  was  progressing  unfavorably.  No 
prophylactic  had  been  used  at  the  time  of  birth.  There  was  a  delay  of 
four  days  in  reporting  the  case  to  the  local  board  of  health  by  the  attend- 
ing physician  and  the  treatment  was  inadequate.  The  local  board  of  health 
was  urged  to  take  immediate  action.  The  infant  was  placed  under  the  care 
of  a  competent  physician,  and  a  trained  nurse  was  put  in  charge.  The 
child  completely  recovered. 

5.  Improper  treatment  and  lack  of  care  was  in  evidence  in  a  case  which 
was  visited.  No  prophylactic  had  been  used  at  the  time  of  birth,  and  there 
was  a  delay  of  two  days  before  the  physician  reported  the  case  to  the  local 
board  of  health.  The  attention  of  the  board  of  health  was  called  to  these 
conditions,  proper  treatment  was  instituted,  and  the  eyes  of  the  child  were 
saved. 

6.  In  another  case  no  prophylactic  had  been  used  at  the  time  of  birth  by 
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the  pbysician,  and  four  da3rB  had  been  allowed  to  elapse  before  reporting 
the  case  to  the  local  board  of  health.  The  child's  eyes  were  found  to  be 
badly  inflamed,  with  a  heavy  purulent  discharge.  The  conditions  were 
brought  to  the  attention  of  the  local  board  of  health,  proper  treatment  was 
instituted,  and  the  child's  eyes  were  saved. 

The  efforts  of  the  StatQ  Inspectors  of  Health  have  thus  in  many  in- 
stances been  the  means  of  saving  the  sight  of  children  that  would  have 
otherwise  been  destroyed  through  carelessness  or  neglect.  The  results 
achieved  fully  compensated  the  great  amount  of  time  which  this  investi- 
gation required. 

Statistics. 

The  following  data  were  obtained  in  the  three  hundred  and  twenty- 
five  cases  which  were  investigated:  — 

Caae«. 

Prophylactic  outfit  furnished  by  State  was  received  by  physician  or 

midwife  in 263 

Not  received  by  physician  or  midwife  in 25 

Not  known  or  not  ascertained  in 35 

Outfit  used  at  time  of  bii*th  in 126 

Outfit  not  used  at  time  of  birth  in 170 

Not  known  in 27 

Reported  within  twenty-four  hours, 133 

Reported  within  forty-eight  hours, 27 

Reported  within  longer  space  of  time, 146 

Not  known, 17 

Condition  of  eyes  when  first  seen  by  State  Inspector  of  Health :  — 

Caaes. 

Nearly  well,  slight  or  no  discharge,  sli«:ht  inflammation  in  .        .        .  139 

Bad,  discharging  pus,  swollen  and  inflamed  in 114 

Sight  destroyed  in  ...   , 1 

Not  seen,  transferred  to  hospital,  or  dead  in 40 

Normal  or  fully  recovered  in 29 

Eyes  of  family  properly  safeguarded  in 278 

Eves  of  familv  not  6afe*?narded  in 21 

Not  stated  or  cases  transferred  in 24 

Home  treatment  was  found  adequate  in 133 

Home  treatment  was  found  inadequate  in 22 

Not  stated  or  sent  to  hospital, 168 
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NUISANCES. 

By  nuisances  is  meant  public  nuisances,  that  is,  objectionable  condi- 
tions which  affect  the  public  or  the  community.  In  detennining  the 
existence  of  a  nuisance,  health,  comfort,  convenience  and  interest  of  the 
community  are  factors  for  consideration.  In  the  matter  of  preventing, 
destroying  or  mitigating  nuisances  which  endanger  health  the  local 
boards  of  health  have  absolute  authority.  The  function  of  the  State 
Inspectors  of  Health  is  to  investigate  such  nuisances  if  necessary  for  the 
purpose  of  bringing  them  to  the  attention  of  the  local  authorities  and  of 
recommending  measures  for  the  removal  of  objectionable  conditions. 

The  more  ordinary  types  of  nuisances  may  be  grouped  as  follows :  — 

1.  Those  created  by  emptying  the  sewage  of  dwelling  houses  through 
a  private  drain  upon  the  surface  of  a  private  way  on  abutting  private 
land. 

2.  Those  which  affect  the  purity  of  the  sources  of  water  supply,  as, 
for  example,  the  pollution  of  wells,  springs,  brooks  and  water  courses, 
pollution  of  public  water  supplies  by  the  disposal  of  manufacturing 
waste,  the  improper  location  of  sewer  outlets. 

3.  Those  which  make  the  occupation  of  neighboring  houses  and  the 
passage  over  the  adjacent  highways  disagreeable,  as,  for  example,  pig- 
geries in  which  swine  are  kept  in  such  numbers  that  their  natural  odors 
fill  the  air  thereabout. 

4.  Those  caused  by  privy  vaults  so  situated  as  to  be  injurious  to  the 
public  health. 

5.  Those  caused  by  unfit  dwellings  which  are  liable  to  be  a  cause  of 
sickness  to  the  occupants  or  to  the  public. 

6.  Those  caused  by  accumulations  of  manure,  filth  or  refuse  of  any 
kind. 

7.  Those  caused  by  land  which  is  wet,  rotten  or  spongy,  or  covered 
with  stagnant  water,  so  that  it  is  offensive  to  residents  in  the  vicinity  or 
injurious  to  health. 

8.  Those  caused  by  the  exercise  of  any  trade  or  employment  which  is 
hurtful  to  the  inhabitants,  injurious  to  their  estates,  attended  by  noisome 
and  injurious  odors,  or  dangerous  to  the  public  health. 

9.  Those  caused  by  the  emission  of  dark  or  dense  gray  smoke  except 
under  statute  limitations. 

During  the  year  there  were  investigated  in  detail  170  nuisances  in 
20  cities  and  86  towns.  Of  this  number  68  were  caused  by  offensive 
trades,  odors  or  offensive  accumulations  of  manure  and  other  refuse; 
46  related  to  cesspools  or  privies;  40  involved  drainage  conditions,  stag- 
nant water  or  the  pollution  of  water  supplies;  and  16  were  of  a  miscella- 
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neons  type.  In  112  instances  efforts  were  promptly  made  to  abate  the 
nuisances;  in  24  instances  it  was  found  that  the  complaint  was  un- 
grounded, no  nuisance  existing;  in  28  instances  —  owing  to  need  of  time 
for  consideration  by  local  boards  or  the  State  Board  —  the  nuisances 
were  recorded  as  pending;  and  in  only  6  instaijces  were  the  nuisances 
unabated  because  of  failure  to  carry  out  suggestions  made  by  the  State 
Inspectors  of  Health. 

The  increased  number  of  nuisances  over  last  year  brought  to  the 
attention  of  the  State  Inspectors  of  Health,  either  by  citizens  or  by  local 
boards  of  health  seeking  advice ;  the  prompt  action  taken  by  local  boards 
of  health  or  persons  responsible  for  the  abatement  of  the  nuisances ;  and 
the  decrease  in  the  number  of  nuisances  unabated  show  results  worthy 
of  note,  in  that  such^resuMs  show  increasing  co-operation  on  the  part  of 
local  boards  of  health  and  State  Inspectors  of  Health,  and  an  apprecia- 
tion on  the  part  of  the  public  of  the  value  of  the  services  of  such  inspec- 
tors in  their  efforts  to  maintain  desirable  conditions  in  the  several  com- 
munities for  the  promotion  of  the  public  health. 

Sanitation  op  Schoolhouses. 

Owing  to  the  change  in  the  law  governing  public  buildings,  much  that 
was  previously  done  by  the  State  Inspectors  of  Health  has  been  turned 
over  to  the  District  Police.  However,  during  the  year  34  schoolhouses 
were  inspected,  distributed  as  follows:  Amesbury,  3;  Chelmsford,  1; 
Dalton,  2 ;  Everett,  1 ;  Hardwick,  1 ;  Haverhill,  6 ;  Lawrence,  1 ;  Lenox, 
1;  Mattapoisett,  1;  Middlefield,  1;  Montgomery,  1;  New  Bedford,  1; 
North  Adams,  1;  Palmer,  1;  Sandisfield,  1;  Springfield,  1;  Ware,  2; 
West  Stockbridge,  1;  Wilbraham,  1;  Worcester,  7. 

Of  the  three  buildings  visited  in  Amesbury  the  heating  apparatus  was 
constructed  in  such  a  way  that  some  of  the  rooms  were  heated  at  the 
expense  of  the  others,  which  tended  to  keep  some  of  them  overheated. 
In  another,  although  the  visit  was  made  on  a  clear  day,  the  air  of  the 
rooms  was  close  and  stuffy ;  in  cold  weather,  owing  to  the  arrangement  of 
the  heating  apparatus,  the  front  rows  of  seats  were  rendered  uncomfort- 
ably hot,  while  if  the  windows  at  the  back  of  the  room  were  opened  there 
would  be  a  draught ;  on  the  whole,  the  State  Inspector  of  Health  thought 
it  would  be  impracticable  to  install  a  new  and  proper  ventilating  appa- 
ratus, as  the  conditions  were  such  that  the  building  should  be  discon- 
tinued. In  the  other  school,  while  the  rooms  were  without  artificial 
methods  of  ventilation,  they  were  so  large  and  roomy  that  the  conditions 
were  satisfactory;  the  privies,  however,  should  be  replaced  by  modern 
ones. 

The  grammar  and  high  school  building  at  Chelmsford  Centre  was 
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inspected  on  complaint.  Some  of  the  rooms  were  found  to  be  over- 
crowded, the  sanitaries  were  frequently  out  of  order  owing  to  inadequate 
drainage  and  care,  and  about  25  boys  ate  their  lunches  where  the  air 
would  be  polluted  at  these  times.  The  chemical  laboratory  had  no  ven- 
tilating hood,  water  supply  or  provision  for  emptying  slops.  In  two 
rooms  the  seats  were  so  placed  that  the  pupils  were  not  getting  the  best 
advantage  of  the  light.  A  letter  was  sent  by  the  State  Inspector  of 
Health  to  the  school  committee,  setting  forth  these  objectionable  condi- 
tions, with  suggestions  for  remedying  the  same. 

Following  several  complaints  of  the  unsanitary  conditions  existing  at 
tlie  Everett  High  School,  and  after  several  visits  by  the  State  Inspector 
of  Health  to  the  building,  it  was  found  that  a  system  of  closets  existed, 
the  ventilation  of  which  was  connected  with  the  natural  school  ventila- 
tion and  by  which  it  was  possible  for  odors  to  enter  the  different  rooms. 
The  school  committee,  through  the  board  of  health,  were  advised  to  close 
these  closets  temporarily  until  other  arrangements  could  be  made.  Sub- 
sequently these  closets  were  removed  from  the  building  and  the  usual 
water-closets  introduced  connected  with  the  sewer.  Thus  the  nuisance 
was  corrected. 

At  Hardwick  the  new  high  school  building  was  inspected. 

The  conditions  in  the  five  schools  visited  in  Haverhill  were  found  to 
be  rather  unsatisfactory.  In  two  buildings  the  arrangement  of  the -seats 
where  the  light  entered  from  the  rear  and  right  of  the  pupils  was  to  be 
criticised.  In  four  buildings  the  heating  and  ventilating  apparatus 
was  open  to  criticism  because  the  air  supplied  in  winter  is  unnecessarily 
overheated  and  dry,  and  some  method  should  be  employed  by  which  an 
adequate  amount  of  moisture  might  reach  the  air  of  the  class  rooms. 
Two  buildings  were  found  to  be  without  proper  drinking  water  facilities. 
In  the  three  buildings  found  to  be  inadequately  lighted,  the  conditions 
could  be  remedied  by  whitening  the  ceilings,  freshly  tinting  the  walls 
and  providing  proper  methods  of  artificial  illumination. 

In  the  schoolhouse  visited  in  Lawrence,  provision  should  be  made  for 
proper  heating,  ventilation  and  light. 

At  a  school  in  Lenox,  visited  for  the  first  time,  the  water-closets  were 
found  to  be  satisfactory  and  connected  with  the  sewer.  Automatic  drink- 
ing fountains  were  also  found  to  be  installed. 

Following  an  inspection  and  report  in  1910  of  a  school  in  Mattapoi- 
sett,  heating  and  ventilating  changes  were  made  with  a  view  to  remedy- 
ing the  findings  made  at  that  time.  A  short  time  after  it  was  found  that 
the  newly  installed  heating  and  ventilating  apparatus  was  a  failure,  and 
the  State  Inspector  of  Health  was  notified.     This  communication  was 
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sent  to  the  State  Board  of  Healthy  and  the  school  authorities  advised 
that  such  matters  now  belonged  to  the  District  Police. 

The  Middlefield^  Sandisfield  and  West  Stockbridge  schools  were  in- 
spected for  the  first  time.  These  were  wooden  buildings,  were  heated  by 
stoves,  and  were  without  ventilation  except  through  the  windows.  There 
were  in  the  three  buildings  eight  rooms,  with  a  total  of  157  pupils  in 
attendance.  The  lighting  of  the  rooms  was  satisfactory,  except  that  tlie 
rooms  of  the  West  Stockbridge  School  were  gloomy  because  of  dark  tint- 
ing on  the  walls.  The  light  reached  the  pupils  from  both  sides,  and  in 
some  rooms  from  behind  as  well.  There  were  privies  in  all  three  schools ; 
at  one  they  were  in  fair  condition,  at  another  they  were  untidy,  while  at 
a  third  the  privy  "was  out  of  repair  and  unsuitable,  being  open  and  ex* 
posed. 

A  small  country  school  in  Montgomery  was  foimd  clean,  well  lighted 
and  ventilated.  One  child  was  f  oimd  with  impetigo  contagiosa,  and  pre- 
cautions were  taken  to  prevent  the  spread  of  this  disease. 

In  New  Bedford  conditions  at  the  Westall  School  were  brought  to 
the  attention  of  the  State  Board  of  Health,  and  by  their  order  a  thorough 
examination  on  a  scientific  basis  was  made.  The  findings  were  reported 
in  detail  to  the  State  Board  of  Health,  and  a  communication  sent  to  the 
superintendent  of  schools  which,  in  turn,  reached  the  superintendent 
of  buildings.  A  newspaper  denial  from  those  havrag  to  do  with  public 
buildings  followed.  Practically  nothing  was  done  to  remedy  the  condi- 
tions found,  and  at  the  present  time  they  are  much  the  saipe  if  not 
worse.  The  same  public  dissatisfaction  continues,  complaints  are  just 
as  numerous,  and  apparently  nothing  further  will  be  done. 

The  schoolrooms  in  the  Ellis  building.  North  Adams,  continue  damp, 
and  are  in  no  way  suited  for  the  purpose  in  hand,  as  has  been  previ- 
ously mentioned. 

A  grammar  school  in  Palmer  was  inspected  on  account  of  the  numer- 
ous cases  of  diphtheria  occurring  in  one  of  the  rooms.  The  place  was 
well  lighted,  the  light  coming  from  the  rear  and  over  the  left  shoulder, 
the  ventilation  adequate,  and  it  was  found  remarkably  clean.  In  the 
basement  were  sanitary  drinking  fountains,  and  paper  towel  rolls  were 
provided.  The  only  objectionable  conditions  found  were  the  over- 
crowding of  the  rooms,  but  provision  is  being  made  to  eliminate  this 
by  transferring  some  of  the  pupils  to  a  new  addition  under  construction. 

In  Pittsfield  the  school  inspection  has  been  very  indifferently  carried 
out.  The  matter  was  brought  to  the  attention  of  the  board  of  health 
and  the  school  committee,  but  without  special  results,  except  that  a  phy- 
sician has  been  particularly  employed  on  one  or  two  occasions  in  connec- 
tion with  cases  of  communicable  diseases. 
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In  Springfield  a  schoolhoxise  containing  340  pupils  was  found  to  be 
well  lighted,  the  light  coming  from  the  rear  and  left  side  of  the  rooms. 
The  rooms  were  well  ventilated  except  one^  where  the  kindergarten  chil- 
dren assembled ;  the  thermostat  here  was  broken. 

Two  schoolhouses  were. inspected  in  Ware  in  connection  with  the  inves- 
tigation of  diphtheria  among  the  pupils.  One  was  an  old  building,  but 
clean.  The  objectionable  conditions  found  were  washbowls  in  the  dass 
room,  lack  of  sanitary  drinking  fountains,  and  an  insu£Scient  number 
of  water-closets.  The  other  school  was  modem  and  clean ;  the  light  was 
excellent,  coming  from  the  rear,  and  over  the  left  shoulder.  The  closets 
on  the  boys'  side  needed  repairing,  also  suction  required  over  the  urinal. 
The  condition  of  the  hall  register  was  not  satisfactory,  as  the  air  from 
the  cellar  came  up  through  this;  it  should  be  boxed  up,  and  connected 
with  the  outside  air  through  a  flue. 

An  inspection  of  the  Wilbraham  Academy  showed  that  the  buildings 
were  old  and  very  much  in  need  of  improved  sanitation.  This  institu- 
tion has  closed  its  doors,  and  it  is  questioned  whether  it  will  ever  be 
occupied  again. 

The  following  are  several  instances  which  show  that  the  recommenda- 
tions of  the  State  Inspector  of  Health  have  been  carried  out  in  the  city 
of  Worcester;  the  sanitation  in  one  school  has  been  improved;  land  has 
been  purchased  for  a  new  building,  also  for  an  addition  to  an  old  build* 
ing;  extensive  repairs  have  been  made  on  another;  a  new  building  has 
been  built;  another  building  has  been  changed  from  a  graded  to  a  high 
school  building.  In  several  cases  portable  buildings  have  been  erected 
in  different  parts  of  the  city  to  accommodate  the  buildings  already  over- 
crowded or  those  in  process  of  construction.  Some  of  the  school  yards 
have  also  been  oiled. 


DRINKING    WATER. 

Following  the  passage  of  Chapter  491  of  the  Acts  of  1911  —  an  act 
relative  to  the  furnishing  of  drinking  water  on  passenger  trains  —  the 
State  Inspectors  of  Health  were  requested  to  take  particular  note  of  the 
drinking-cup  facilities  on  passenger  trains  running  within  the  districts, 
to  ascertain  whether  (a)  individual  drinking  cups  were  accessible  to  the 
passengers;  whether  (6)  a  suflScient  quantity  of  pure  drinking  water  was 
provided  in  such  place  or  places  in  the  car  as  was  convenient  for  the 
passengers  in  accordance  with  the  provisions  of  Section  1  of  the  act  in 
question;  whether  (c)  any  improper  use  was  made  of  the  tanks  or  their 
covers;  and  whether  (d)  they  approved  of  the  cups  supplied  or  methods 
of  furnishing  the  drinking  water  to  the  passengers. 
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It  appeared  from  the  reports  of  the  State  Inspectors  of  Health  In 
reply  to  the  circular  letter  containing  the  above  request  that  the  rail- 
roads were  making  an  effort  to  comply  with  the  law  so  far  as  providing 
individual  drinking  cups  was  concerned.  There  appeared^  however,  to 
be  a  very  general  disposition  not  to  exceed  the  requirements  of  the  law, 
in  that  no  cups  were  provided  yhere  the  train  run  within  the  State  was 
less  than  30  miles. 

While  the  cups  in  general  use  were  of  the  flat,  parafiSne  paper  type, 
circular  cups  were  noted  in  some  instances.  These  were  occasionally  left 
at  the  tank  after  use  where  other  persons  might  use  them. 

In  many  coaches  notices  were  posted  at  or  near  the  water  tank,  stat- 
ing that  although  the  common  cup  had  been  abolished,  individual  cups 
might  be  obtained  upon  application  to  the  trainmen.  While  notices  were 
found  in  some  coaches,  such  instances  were  not  universal. 

The  use  of  a  mechanical  holder  for  cups  appeared  to  be  more  desirable 
than  the  custom  now  in  use  of  a  trainman's  handling  the  individual  cup. 

Pull  information  in  regard  to  the  supplying  of  "  a  sufficient  quantity 
of  pure  drinking  water'*  is  not  hfere  given,  but  it  is  interesting  to. note 
that  one  inspector  found,  in  the  course  of  his  observations  in  connection 
with  this  subject,  on  41  trains,  including  117  passenger  coaches,  but  one 
instance  where  he  considered  the  law  was  not  complied  with.  In  this 
one  instance  the  water  in  the  container  was  not  proper  for  drinking  pur^ 
poses. 

It  was  noted^  many  instances  that  in  industrial  establishments  there 
was  a  growing  tendency  to  use  the  individual  drinking  cups.  In  many 
places  no  cup  was  seen  attached  to  the  drinking  receptacle,  each  employee 
having  one  of  his  own. 

In  connection  with  the  common  drinking  cup  the  following  is  quoted 
from  an  inspector's  report :  — 

I  wish  to  invite  the  attention  of  the  Board  to  the  unsanitary  methods  that 
are  in  use  in  most  soda  fountains.  There  are  a  few,  it  seems  to  me,  who  are 
conducting  their  business  in  a  satisfactory  way.  Each  customer  gets  a  glass 
that  has  been  washed  out  in  hot  water  and  soap.  After  they  are  used  they 
are  allowed  to  accumulate  and  then  taken  out  to  the  rear  of  the  store  and 
washed  thoroughly  as  stated  above.  From  my  observation  in  the  matter  jjt  is 
impossible  to  wash  these  glasses  by  simply  rinsing  or  spraying  them  with 
cold  water.  It  will  not  wash  milk  off  satisfactorily,  and  there  is  sometimes 
a  deposit  of  mucus  from  the  lips  of  the  drinker  that  will  require  hot  water 
and  soap  to  remove.  Some  of  these  fountains  are  filthy,  and  glasses  are 
simply  rinsed  in  a  bucket  of  water  behind  the  counter  which  is  used  over  and 
over  again  for  this  purpose.  The  same  observation  applies  to  spoons  that 
are  used  in  ice  cream.  Simple  washing  in  cold  water  of  these  spoons  will 
not  clean  them  from  a  hygienic  point  of  view. 
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MATTERS    RELATING    TO    WATER    SUPPLY    AND    SEWERAGE. 

A  number  of  inspections  were  made  during  the  year  of  the  water 
supplies  and  sewerage  systems  throughout  the  State. 

The  investigations  led  to  the  condemnation  of  a  number  of  water 
supplies^  both  public  and  private,  and  to  suggestions  from  the  State 
Board  of  Health  for  remedying  existing  conditions. 

The  inspections  of  the  various  water  supplies  and  sewerage  systems 
are  as  follows :  — 

Wateb  Supplies. 

Auburn.  —  An  investigation  of  the  water  supply  resulted  in  the  dosing 
of  two  wells. 

Cheshire,  —  Owing  to  continued  complaints  concerning  the  water  supply, 
in  company  with  a  representative  from  the  engineering  department  of  the 
State  Board  of  Health,  a  careful  survey  of  the  water  supply  was  made  and 
a  report  submitted  to  the  State  Board  of  Health.  In  consequence,  the  State 
Board  of  Health  recommended  the  discontinuance  of  the  use  of  water  from 
Thunder  Brook  until  measures  should  be  taken  to  prevent  danger  of  pollu- 
tion from  the  buildings  on  the  watershed. 

Fairhaven,  —  An  investigation  of  the  wells  in  the  section  of  the  town  where 
a  number  of  typhoid  fever  cases  existed  led  to  the  prohibition  of  their  use 
for  drinking  water  purposes  and  the  installation  of  town  water.  The  water 
supply  at  a  slaughterhouse  was  examined,  condemned,  and  the  owner  advised 
to  furnish  a  new  supply;  the  water  supply  of  a  milk  farm  '^as  examined  on 
account  of  typhoid  fever  and  the  local  authorities  advised;  and  the  water 
supplies  of  Harbor  View  and  Sconticut  Neck  were  investigated. 

Fall  River,  —  The  water  supply  of  the  Durfee  Mills  was  investigated  and 
dty  water  substituted  for  the  pond  supply. 

Chreenwich.  —  An  analysis  of  the  water  from  a  spring  used  by  summer 
cottagers  proved  it  to  be  safe  for  drinking  purposes,  and  a  letter  was 
written  to  the  owner  making  suggestions  to  protect  it  from  contamination. 

Haverhill,  —  On  aceoimt  of  the  large  number  of  complaints  received  rela- 
tive to  the  water  supply  in  the  Riverside  district,  the  water  board  issued  a 
statement  through  the  public  press  reassuring  those  who  feared  contamina- 
tion of  this  water  supply. 

Holyoke,  —  An  investigation  of  an  alleged  spring  in  one  of  the  play- 
grounds showed  that  the  water  came  from  a  thickly  populated  section  of  the 
city  and  was  at  times  polluted  with  sewage.  From  a  consultation  with  a 
former  park  commissioner  it  was  learned  that  the  water  was  not  intended 
for  drinking  purposes,  but  through  faulty  piping  was  not  carried  far  enough 
into  the  river,  thus  allowing  people  to  drink  from  it  on  the  bank.  The  State 
Board  of  Health  regarded  the  so-called  spring  as  a  very  dangerous  source 
from  which  to  take  water  for  drinking  and  recommended  that  its  further  use 
for  that  purpose  be  prevented. 
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Hudson,  —  Conditions  surrounding  wells  at  Lakeside  village,  where  typhoid 
fever  existed  during  the  summer  of  1910,  were  investigated.  As  no  evidences 
of  pollution  were  found,  no  analysis  of  the  water  was  made. 

Lea-ington,  —  An  examination  of  the  spring  furnishing  drinking  water  to 
the  Jefferson  machine  shop  showed  it  to  be  badly  polluted.  Its  use  was 
discontinued  and  spring  water  is  now  furnished  the  operatives. 

Lowell.  —  An  investigation  concerning  the  danger  of  lead  poisoning  in  the 
Cook  well  district  showed  that  many  of  the  houses  were  piped  with  lead. 
An  examination  of  several  persons  revealed  symptoms  and  traces  of  lead 
poisoning. 

New  Bedford.  —  The  water  supply  of  the  Crescent  mills  was  investigated, 
analyses  made  and  city  water  installed.  The  water  supply  of  the  Beacon 
mills  was  examined,  samples  taken,  analyses  made  and  a  communication  from 
the  State  Board  of  Health  sent  to  the  management;  the  supply  was  dis- 
continued and  a  new  system  for  furnishing  drinking  water  installed.  The 
water  supply  of  the  Sassaquin  Sanatorium  was  examined,  samples  taken, 
analyses  made  and  the  authorities  advised  by  the  State  Board  of  Health. 
The  water  supply  of  a  typhoid  fever  case  was  investigated. 

North  Adams.  —  Owing  to  abundant  rainfall  the  city  has  not  been  obliged 
to  use  the  Ashland  Street  wells.  As  yet  no  definite  steps  have  been  taken 
towards  increasing  the  city's  water  supply. 

North  Wilbrdham.  —  An  outbreak  of  typhoid  fever  led  to  an  investigation 
of  the  water  supply  of  a  manufacturing  concern,  suspected  of  being  the 
cause  of  the  spread  of  the  disease.  The  State  Board  of  Health,  as  the  result 
of  a  combined  investigation  by  the  State  Inspector  of  Health  and  the  en- 
gineering department,  recommended  that  a  suitable  water  supply  for  drink- 
ing and  domestic  purposes  be  provided  in  the  mill  and  tenements. 

Pitts  field.  —  The  city  is  constructing  a  large  reservoir  for  the  storage  of 
additional  water  supply  on  Mill  Brook,  October  Mountain,  in  the  town  of 
Washington.  Owing  to  the  large  number  of  workmen  engaged  oi;  the  proj- 
ect and  the  great  amount  of  surface  drainage  entering  the  supply  pipe  with- 
out opportunity  for  sedimentation  to  take  place  the  city  was  advised,  early 
in  the  spring,  to  discontinue  the  use  of  Mill  Brook  while  construction  work 
was  in  progress.  Since  then,  no  water  from  that  source  has  been  used  in 
the  city.  Frequent  visits  to  the  site  of  the  work  and  suggestions  have  been' 
necessary  to  secure  sanitary  conditions. 

Southbridge.  ^  An  investigation  of  a  water  supply  resulted  in  advising 
discontinuing  the  use  of  water  from  a  well  by  a  family  in  which  two  cases 
of  typhoid  fever  had  been  found. 

Townsend,  —  A  committee  has  been  appointed  to  look  into  the  matter  of 
a  public  water  supply  for  the  town,  and  the  matter  is  still  under  considera- 
tion. The  schoolhouse  well  at  Townsend  Centre  has  been  condemned  by  the 
State  Board  of  Health. 
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Sewerage  Matters. 

Ameshury,  —  The  town  requires  a  proper  system  of  sewage  disposal. 

Ashbumham.  —  Drainage  conditions  have  been  mneh  improved  during  the 
year.  Sewage  has  been  removed  from  the  principal  brook  ronning  through 
the  town  and  drainage  conditions  upon  the  premises  of  a  number  of  house- 
holders have  been  improved  by  the  construction  of  cesspools. 

Haverhill.  —  The  municipal  council  was  asked  to  take  some  action  towards 
abolishing  the  nuisance  caused  by  the  large  amount  of  sewage  and  manu- 
facturing waste  in  Little  River,  which  flows  through  the  center  of  the  city. 
No  action  was  taken. 

North  Adams,  —  An  interview  was  held  with  the  city  engineer  concerning 
a  proposed  change  in  the  outlet  of  the  main  sewer  to  diminish  the  nuisance 
arising  from  stagnant  sewage.  The  only  action  taken  was  to  change  slightly 
the  channel  of  the  river^  thus  directing  the  main  current  of  the  stream  past 
the  opening  of  the  sewer,  partly  abating  the  nuisance. 

Westport.  —  The  Y.  M.  C.  A.  camp  was  inspected  with  reference  to 
water-closets  and  was  relocated. 


SANITATION  OF  FACTORIES  AND  WORKSHOPS. 

Cleanliness. 

An  improved  condition  as  to  cleanliness  was  noted  in  a  number  of 
factories  and  workshops  which  had  been  previously  inspected.  In  the 
main^  the  conditions  demanding  attention  were  of  a  minor  nature.  As  a 
rule,  a  reasonable  degree  of  cleanliness  was  found  to  be  maintained  in 
most  manufacturing  establishments.  In  many  of  the  larger  establish- 
ments considerable  attention  was  given  to  the  matter  of  cleanliness,  and 
in  many,  commendable  conditions  were  observed. 

Ventilation. 

Considerable  attention  has  been  given  in  recent  years  to  the  study  of 
the  factors  which  exert  an  injurious  influence  on  the  health  of  occu- 
pants of  poorly  ventilated  rooms.  As  a  result  of  investigations  such  as 
those  of  Fliigge  and  his  pupils  in  the  Breslau  laboratory  in  1905,  and 
more  recently  those  of  Benedict  and  Milner  in  the  experimental  station 
of  the  United  States  Department  of  Agriculture,  the  tendency  among 
sanitarians  is  to  attach  greater  importance  to  the  temperature  and  humid- 
ity of  air  rather  than  to  its  carbon  dioxide  content.  Many  investigators 
maintain  that  the  CO2  content  of  the  air  is  an  inadequate  index  of  its 
purity,  that  a  high  content  of  CP2  is  not  necessarily  an  indication  that 
the  air  is  impure,  and  that  of  far  greater  consequence  than  the  CO2  con- 
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tent  is  the  proper  regulation  of  the  temperature  and  humidity  of  occu- 
pied rooms.  The  ill  effects  experienced  in  poorly  ventilated  rooms  is 
said  to  be  not  due  to  lack  of  oxygen  or  excess  of  carbonic  acid  gas  with 
ite  concomitant  impurities,  but  to  excessive  temperature  and  humidity 
usually  prevailing  in  poorly  ventilated  rooms.  The  latter  two  factors 
injuriously  affect  the  general  body  metabolism,  inasmuch  as  they  inter- 
fere with  the  proper  evaporation  of  the  sweat  from  the  body  surface  and 
moisture  from  the  mucous  surfaces  and  thus  disturb  the  temperature 
equilibrium  of  the  body. 

Certain  observations  made  by  the  State  Inspector  of  Health  for  Suf- 
folk County  tended  to  support  these  conclusions.  For  example,  the 
temperature  in  dipping  rooms  in  chocolate  factories  must  be  kept,  in 
order  to  maintain  the  consistency  of  the  chocolate,  at  uniform  point, 
66-68**  F,  During  the  summer  months.,  therefore,  these  rooms  are  cooled 
by  refrigerating  pipes.  To  keep  out  the  hot  air  from  the  street  all  the 
windows  are  kept  closed,  so  that  little  fresh  air  gains  access  to  the  dip- 
ping rooms ;  and  as  they  are  quite  apt  to  be  crowded  with  employees  the 
CO2  content  is  rather  high.  Yet  on  entering  these  rooms  from  other 
parts  of  the  factory  the  effect  was  refreshing,  due,  undoubtedly  in  the 
main,  to  the  comparative  coolness  of  the  air  and  also  to  the  relative  low 
humidity  caused  by  the  precipitation  of  the  moisture  on  the  refrigerating 
pipes. 

An  investigation  is  now  in  progress  in  several  selected  industries  to 
determine  the  existing  conditions  as  to  temperature,  humidity  and  CO2 
content,  in  the  hope  that  the  results  will  demonstrate  the  relative  impor- 
tance of  the  various  factors  as  standards  of  good  ventilation. 

A  number  of  spinning  rooms  in  cotton  mills  were  measured  and  tested 
for  cubic  capacity  per  capita  and  condition  of  the  air.  In  the  spinning 
rooms  examined  the  per  capita  air  space  was  large  and  the  air  condition 
was  pretty  uniformly  fair.  Old,  narrow  mills  in  which  the  machines 
ran  lengthwise  of  the  room  gave,  as  a  rule,  better  results  than  the  broad 
ones,  but  the  light  was  not  quite  so  good.  Old  mills  tested  showed 
approximately  6  parts  of  carbon  dioxide  to  10,000  parts  of  air;  the  new 
mills  showed  about  7  parts  of  carbon  dioxide  to  10,000  parts  of  air. 

The  following  are  examples  of  conditions  of  poor  ventilation  which 
were  found  in  various  factories  and  workshops  by  several  State  Inspec- 
tors of  Health ;  in  one  instance  escaping  smoke  from  oil  furnaces  vitiated 
the  air  in  a  large  machine  shop;  in  a  cracker  factory  there  was  much 
escape  of  gas  from  the  gas-heated  ovens;  a  large  stitching  room  of  a 
shoe  factory  was  objectionably  filled  with  fumes  from  naphtha  cement; 
in  an  old  iron  foundry  the  ventilation  was  poor  because  of  improper 
use  of  the  ventilators;  in  a  brass  foundry  fumes  of  metals,  some  toxic. 
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were  inefficiently  removed;  a  similar  condition  existed  in  an  electrotype 
foundry;  in  an  incandescent  lamp  department  a  number  of  employees, 
of  whom  some  were  minors,  were  exposed  to  overheat  from  the  fires  at 
which  they  worked;  a  similar  objectionable  condition  existed  in  a  glass- 
blowing  department.  In  all  of  these  specific  instances,  as  well  as  in 
others  not  herein  mentioned,  an  improvement  was  brought  about  by 
written  orders  and  recommendations  of  the  State  Inspectors  of  Health. 

Occasionally  it  was  found  difficult,  even  by  the  expenditure  of  large 
sums  of  money,  for  a  manufacturer  to  improve  satisfactorily  the  ventila- 
tion of  his  premises;  for  instance,  in  a  large  iron  foundry  where  the 
removal  of  gases  and  vapors  was  inefficient,  although  an  additional  moni- 
tor roof  was  placed  in  position  and  experts  were  asked  to  devise  some 
adequate  method  of  removal  of  the  gases  and  vapors  at  the  time  of 
pouring  off,  no  expert  would  gu^arantee  any  system,  at  however  great 
expense  it  was  installed,  that  would  efficiently  remove  the  fumes. 

Removal  of  Dust.  —  As  in  previous  years  attention  was  given  to  en- 
forcement of  the  laws  in  regard  to  the  removal  of  dust  created  by  differ- 
ent processes  in  different  industries.  There  was  noted  on  the  part  of 
some  employers  a  disposition  to  comply  with  the  letter  of  the  law  only, 
while  occasionally  there  was  a  tendency  to  install  some  device  which 
had  a  semblance  of  complying  with  the  law,  but  which  was  entirely  ineffi- 
cient. In  one  instance,  upon  the  order  of  a  State  Inspector  of  Health 
an  entire. outfit  for  the  removal  of  dust  from  emery  wheels  was  removed 
and  a  new  and  efficient  one  installed.  On  the  other  hand,  it  was  unfor- 
tunately a  too  frequent  occurrence  for  the  workman  to  remove  hoods, 
often  installed  at  considerable  expense,  under  the  claim  that  the  hoods 
interfered  with  the  work,  an  attitude  which  was  untenable  from  the  fact 
that  in  other  establishments  where  similar  work  was  carried  on  the 
workers  found  no  difficulty  with  the  hoods.  It  appeared  to  result  from 
the  lack  of  sufficient  realization  on  the  part  of  the  workers  of  the  dan- 
gers to  which  they  were  exposed,  and  also  from  the  indifference  on  the 
part  of  some  employers  who  failed  to  insist  upon  a  proper  use  of  the 
appliances  provided. 

A  State  Inspector  of  Health,  as  a  result  of  investigations  in  the  shoe 
industry,  reported  that  a  great  deal  had  been  accomplished  in  improving 
systems  for  the  removal  of  leather  dust  created  by  the  industry.  In 
many  of  the  establishments  it  was  found  that  the  whole  system  was  inade- 
quate for  the  proper  removal  of  the  dust,  the  principal  reason  for  this 
being  that  the  industry  had  outgrown  the  system  in  use  by  the  continual 
addition  of  machines  which  affected  it  in  its  entirety.  Likewise,  fauliy 
and  ill-adjusted  hoods,  loose  connections,  leaky  and  clogged  pipes  — 
together  with  inefficient  exhaust  fans  run  at  inefficient  speed  —  indi- 
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vidual  fans  running  into  a  general  system,  and  defective  dust  separators 
were  the  principal  causes  that  were  found  to  render  some  systems  in- 
effective. Following  these  investigations  orders  were  issued  by  the  State 
Inspectors  of  Health,  and  many  excellent  systems  were  installed  in  the 
shoe  factories,  while  other  systems  were  so  improved  that  ihey  are  now 
at  least  adequate. 

The  number  of  written  orders  to  provide  proper  appliances  for  the 
removal  of  dust,  issued  during  the  year,  appears  in  the  table  of  statistical 
data. 

Light 

The  subject  of  proper  lighting  of  factories  and  workshops  received 
special  attention  during  the  year.  Special  observations  were  made  as  to 
the  relation  between  the  amotmt  of  light  and  the  work  done,  as  to 
whether  it  was  adequate  or  inadequate ;  the  kind  of  light  if  artificial,  as 
to  whether  the  operatives  were  exposed  to  direct  glare  of  natural  or  arti- 
ficial light.  Likewise  the  effects  of  certain  processes  on  vision  and  the 
occurrence  of  injuries  to  the  eyes  were  studied.  As  a  rule,  it  was  foimd 
that  processes  requiring  sharp  vision  were  carried  on  near  windows  where 
the  light  was  sufficient.  In  many  instances  the  operatives  were  exposed 
to  the  direct  glare  of  incandescent  lights  so  that  it  was  deemed  neces- 
sary for  the  State  Inspector  of  Health  to  recommend  green  shades  for 
the  lights.  In  one  instance  the  process  of  testing  tungsten  lamps  exposed 
four  women  to  a  light,  dazzling  in  its  brilliancy,  directly  in  front  of 
them;  at  the  request  of  the  State  Inspector  of  Health  smoked  glasses 
were  provided  for  the  women.  In  this  same  factory  the  process  of  wind- 
ing fine  wire  required  sharp  vision  and  excellent  light;  all  of  the  win- 
dows in  this  room  were  shaded  and  every  operative  had  a  tungsten  light 
in  front  of  her,  well  shaded  by  a  reflector,  which  provided  excellent  light 
and  at  the  same  time  protected  the  eyes  of  the  operatives  from  the  direct 
glare.  In  this  factory,  although  the  sanitary  conditions  were  excellent  in 
every  way,  the  frequency  of  headaches  among  the  minors  was  striking. 
In  many  instances  this  was  undoubtedly  due  to  eye  strain,  as  many  of 
the  processes  required  acute  vision.  The  parents  of  all  these  minors  were 
advised  to  have  the  eyes  of  their  children  examined. 

In  many  of  the  machine  shops  visited  inquiries  were  made  as  to  the 
frequency  of  injuries  to  the  eyes  from  particles  of  metal,  more  especially 
among  those  working  on  lathes.  Such  injuries  were  found  to  be  rather 
frequent,  but  as  a  rule  not  serious.  Usually  one  employee  was  found  in 
every  establishment  who  had  acquired  considerable  skill  in  removing 
such  particles  from  the  eyes,  and  but  rarely  it  was  necessary  to  call  a 
physician.  The  eyes  of  a  number  of  older  employees  were  found  to  be 
free  from  corneal  scars  or  opacities  resulting  from  injuries.    As  a  rule, 


554  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

the  men  objected  to  wearing  eye  shields  on  the  ground  that  such  would 
interfere  with  their  work,  and  appeared  to  attach  little  importance  to 
the  dangers  from  flying  particles  of  metal. 

Occasionally,  men  working  on  emery  wheels  at  dry  grinding  were 
found  to  suffer  from  irritation  of  the  eyes  from  emery  dust,  but  objected 
to  wearing  glasses,  maintaining  that  the  wearing  of  glasses  would  increase 
the  danger.  In  one  establishment  a  piece  of  metal  struck  the  eyeglasses 
of  a  workman  and  his  eye  was  cut  by  the  broken  glass. 

Bums  of  the  eye  occasionally  occur  in  the  work  of  soldering,  but  the 
burn  is  usually  slight.  Occasionally,  however,  the  results  are  more  seri- 
ous, and  one  workman  was  found  almost  blind  in  one  eye  as  the  result 
of  such  a  bum  which  became  infected.  Had  he  worn  an  eye  shield  at 
his  work  this  would  not  have  occurred.  Similarly,  men  working  in  foun- 
dries, electrotyping  establishments,  etc.,  are  in  danger  of  bums  about  the 
eyes  from  molten  metal.  It  appears  that  the  wearing  of  protective  gog- 
gles in  such  places  is  not  impractical. 

Employees  in  certain  so-called  dusty  trades  were  found  to  suflEer  occa- 
sionally from  irritation  of  the  eyes  from  the  dust.  Thus,  in  the  mattress 
industry  and  in  the  curled  hair  business  dust  sets  up  an  irritation  of  the 
eyes.  So,  too,  in  hat  factories,  in  combing  and  pressing  beaver  hats,  the 
fine  hair  flying  in  the  air  often  sets  up  an  irritation  of  the  eyes  which  is 
never  of  a  serious  nature. 

In  the  cut-glass  industry,  again,  a  State  Inspector  of  Health  was 
informed  by  oculists  who  had  practiced  among  the  glass  workers  for 
many  years  that  chronic  and  acute  inflammations  of  the  eyes,  often  very 
obstinate  to  treatment,  were  very  common  among  the  cutters,  and  that 
simple  inflammations  of  the  eyes  were  often  seen  in  glass  blowers.  In 
the  case  of  the  cutters,  the  inflammation  was  due  to  minute  spicules  of 
glass  and  fine  sand,  while  in  the  case  of  the  glass  blowers  the  inflamma- 
tion was  due  to  the  intense  heat  at  the  mouths  of  the  (eating  furnaces. 
Few  or  none  wore  glasses,  and  those  who  did  wear  them  did  so  on  account 
of  defective  vision  rather  than  to  protect  the  eyes  from  injury. 

Occasionally,  poor  light  in  a  factory  was  beyond  the  control  of  a  pro- 
prietor of  the  factory.  In  a  large  shoe  factory  a  row  of  trees  within  10 
feet  of  the  windows  on  one  side  of  the  factory  obstracted  the  light  on 
that  side  of  the  factory.  The  trees  were  on  property  not  owned  by  the 
proprietor,  and  the  owner  was  unwilling  to  cut  them  down  notwithstand- 
ing the  fact  that  he  was  ofl^ered  a  substantial  sum  of  money  and  their 
removal  would  in  no  way  injure  the  property  on  which  they  stood. 

The  most  unfavorable  conditions  of  lighting  were  found  in  some  small 
shoe  manufacturing  establishments.  The  unfavorable  conditions  were 
caused  by  the  buildings  being  placed  so  close  together,  by  the  dingy  inte- 
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riors  of  the  shops^  and  sometimes  by  the  location  of  workrooms  in  the 
basements. 

In  the  more  recently  constructed  buildings  provisions  for  proper  light- 
ing of  the  buildings  were  made. 

Poor  light  in  factories  was  sometimes  found  in  the  af temoon^  and  was 
the  result  of  the  unwillingness  of  the  proprietor  to  turn  on  the  elec- 
tricity soon  enough. 

The  State  Inspector  of  Health  of  Southern  Bristol  County  made  a 
study  of  lighting  conditions  in  the  cotton  industry  in  Fall  River  and 
New  Bedford.  Many  of  the  old  mills  were  found  either  entirely  or  partly 
lighted  by  g^.  The  light  was  of  such  poor  quality  as  to  cause  severe 
strain  on  the  eyes.  Moreover,  the  overseers  and  their  subordinates  defer 
lighting  up  so  as  to  keep  the  lighting  expenses  down  to  a  minimum. 
The  operatives  are  thus  kept  working  for  a  time  before  the  lights  are 
turned  on,  although  it  is  so  dark  that  they  can  hardly  do  their  work 
properly. 

In  the  cotton  mills  where  electricity  is  used  for  purposes  of  illumina- 
tion, and  where  it  is  generated  on  the  premises,  the  light  is  apt  to  be 
poor  during  the  last  of  the  day,  resulting  from  the  diminution  of  pres- 
sure of  the  steam  as  one  machine  after  another  ceases  to  operate.  The 
16-candle  power  bulb  was  the  one  in  general  use.  Thede  were,  as  a  rule, 
unshaded. 

One  hundred  drawers-in,  all  adult  females,  in  the  cotton  mills  were 
questioned.  Practically  all  were  obliged  to  wear  glasses  while  at  work 
despite  the  fact  that  the  natural  light  was  exceptionally  good  and  that 
they  were  properly  placed  regarding  the  light.  Artificial  light,  when 
needed,  was  supplied  by  electric  bulbs  of  sufficient  power,  properly  hooded 
and  advantageously  placed.  The  exacting  nature  of  this  work,  the  fine- 
ness of  the  thread  and  the  great  number  of  harnesses  used  make  this 
work  exceedingly  trying  to  the  nerves  and  to  the  eyesight.  Fully  50 
per  cent,  suffered  from  nervous  strain.  More  especially  was  this  the 
case  in  those  who  had  been  long  employed  at  this  work.  The  ages  of 
these  women  ranged  from  nineteen  to  thirty-one  years. 

Forty-two  inspectors  engaged  in  correcting,  grading  and  classifying 
various  defective  pieces  of  cloth  were  examined.  This  work  called  for 
exceptionally  good  light,  both  natural  and  artificial.  In  the  several  mills 
visited  the  light  arrangements  for  this  work  were  excellent,  proper  regard 
being  paid  to  location,  shading  and  hooding  of  lights  in  order  to  obtain 
the  best  results  with  the  least  possible  injury  to  eyesight.  None  of  the 
inspectors  showed  any  ill  health  but,  on  the  other  hand,  many  showed 
signs  of  eye  strain  and  nearly  all  wore  glasses. 

Certain  processes  of  manufacturing  unavoidably  cause  eye  strain.    For 
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example,  '^  hot  Btraightening  ^'  of  small  drills  is  conducted  in  dark  rooms 
and  requires  very  acute  vision^  and  if  performed  for  months  and  years 
is  apt  eventually  to  injure  eyesight  Again,  the  process  of  ^^  hardening '' 
small  tools  is  conducted  in  a  darkened  room  and  requires  the  operative 
to  judge  the  temperature  of  molten  lead  by  its  color,  which  must  be  very 
trying  to  the  sight,  although  among  those  questioned  none  admitted  any 
injury  to  his  sight.  The  modem  method  of  determining  the  tempera- 
ture of  the  metal  by  the  pyrometer  is  gradually  doing  away  with  this 
possible  source  of  injury  to  eyesight 

Drinking  Water  Supply. 

In  two  very  large  shoe  factories  town  water  was  so  introduced  that  it 
was  possible  for  the  employees  to  obtain  chilled  water  in  place  of  spring 
water  previously  used,  for  which  the  operatives  had  to  pay. 

In  a  large  jewelry  factory  the  water  supplied  to  the  workers  from  an 
old  well  was  found  by  analyses  made  by  the  State  Board  of  Health  to 
be  polluted  to  an  extent  that  made  it  impure  for  drinking  purposes.  At 
the  request  of  the  State  Inspector  of  Health  the  use  of  the  well  water 
was  discontinued  and  an  adequate  supply  of  pure  water  was  obtained 
from  the  public  supply  of  the  town. 

The  premises  about  a  spring  from  which  it  was  proposed  to  take 
drinking  water  for  a  dye  works  and  bleachery  employing  100  hands  were 
examined  by  a  State  Inspector  of  Health.  Analyses  of  the  water  made 
by  the  State  Board  of  Health  showed  pollution,  and  subsequently  the 
town  water  was  introduced  as  the  supply  of  drinking  water  for  the 
factory.  ^ 

In  a  cotton  mill  the  use  of  the  ordinary  pail  and  dipper  was  abandoned 
and  porcelain  receptacles  with  faucets  were  provided. 

Minors  engaged  in  Processes  Injurious  to  Health. 

During  the  year  143  minors  were  found  employed  in  processes  declared 
by  Chapter  404,  Acts  of  1910,  injurious  to  health.  Of  that  number  63 
were  males  and  80  females.  The  processes  at  which  the  minors  were 
employed  and  the  number  of  minors  at  each  process  were  as  follows :  — 

Involving  exposure  to  lead  and  dust  of  plumbago  in  electrotyping 

establishment, 1 

Typesetting,  cleaning  and  handling  type  in  printing  offices,  ...  12 

Cutting,  boring,  turning,  grinding,  facing  or  polishing  pearl  shell,  .  13 

Talc  dusting  in  rubber  works, 8 

Exposure  to  naphtha  in  the  shoe  and  rubber  industry,   .        .        .  104 

Dipping  metal  in  acid  solutions, 5 

"1^ 
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Of  the  143  minors  found  employed  in  these  processes  injurious  to 
health  18  were  transf^red  to  other  departments  in  the  same  factory^  16 
were  excluded  from  the  factory^  and  109  remained  at  work  because  of  spe- 
cial means  adopted  which  appeared  to  the  State  Inspectors  of  Health  to 
be  eflBcient  in  protecting  the  minors  against  dangerous  influences. 


SANITARY  CONDITIONS  IN  LAUNDRIES. 

An  investigation  was  made  throughout  the  State  of  conditions  exist- 
ing in  public  laundries.  Practically  all  laundries  in  which  five  or  more 
persons  were  employed,  as  well  as  some  in  which  less  than  that  number 
were  f  ound,  were  examined,  the  sanitary  conditions  noted,  and  inquiries 
made  relative  to  the  effect  of  the  work  upon  the  health  of  those  engaged 
in  it. 

Public  laundries  may  be  separated  into  four  groups:  (1)  Chinese, 
(2)  wet-wash,  (3)  steam,  and  (4)  wet-wash  and  steam  combined. 
Chinese  laundries  seldom  employ  more  than  two  or  three  persons,  gen- 
erally males,  and  are  not  considered  in  this  report.  The  wet  wash  is  a 
variety  of  laundry  which  has  recently  become  very  common.  The  essen- 
tial difference  between  a  wet-wash  laundry  and  a  steam  laundry  is  that 
in  the  former  soiled  clothing  is  washed,  partly  dried  and  returned  to  the 
owners  in  a  damp  condition,  whereas  in  the  steam  laundry  the  clothing 
is  washed,  completely  dried  and  ironed.  For  the  reason  that  no  starch- 
ing or  ironing  is  done,  the  number  of  employees  in  a  wet-wash  laundry 
is  much  smaller  than  in  a  steam  laundry,  and  for  the  same  reason  the 
sanitary  conditions  in  wet-wash  laundries  differ  somewhat  from  those  in 
steam  laundries.  It  is  possible  for  four  or  five  people  to  conduct  a  fairly 
large  wet-wash  laimdry. 

The  industry  gives  employment  to  a  large  number  of  people  of  various 
nationalities,  the  majority  of  whom  in  steam  laundries  are  females,  in 
the  ratio  of  five  women  to  one  man.  In  wet-wash  laundries,  however,  the 
ratio  is  two  men  to  one  woman.  A  steam  laundry  employing  seventy- 
five  persons  is  a  large  laundry;  the  majority  employ  a  much  smaller 
number.  Pew  wet-wash  laundries  employ  more  than  ten  persons;  by 
far  the  greater  number  employ  but  four  or  five.  Relatively  few  laundry 
workers  are  less  than  eighteen  years  of  age.  Such  minors  were  rarely 
found  in  wet-wash  laundries,  while  in  steam  laundries  they  seldom  ex- 
ceeded one-tenth  of  the  total  number  of  employees,  were  usually  less 
than  that  proportion  and  in  many  laundries  there  were  none.  The  state- 
ment was  made  by  a  number  of  the  women  that  they  preferred  work  in 
the  laundry  to  that  in  cotton,  silk  and  woolen  mills,  or  in  jewelry,  straw 
hat  and  other  factories,  in  which  they  had  been  previously  employed. 


558  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 


The  Industry. 

Buildings,  —  The  industry  is  carried  on  in  all  kinds  of  buildings. 
Wet-wash  laundries,  requiring  less  space  than  steam  laundries,  were 
found  in  small,  isolated  buildings  built  for  the  purpose;  occupying  one 
large  room  on  the  street  floor  of  business  blocks;  in  old  schoolhouses, 
churches,  bams  and  similar  buildings  often  unsuited  for  other  business. 
Steam  laundries  were  found  in  larger  buildings  of  varjring  types.  Small 
steam  laundries  conducted  all  processes  on  one  floor  or  on  one  floor  and  a 
basement;  larger  laundries  used  two  floors  and  the  basement,  while  the 
largest  used  buildings  of  three  stories  and  basement.  As  will  be  shown, 
the  building  equipment  and  the  arrangement  of  the  rooms  were  found 
to  have  a  distinct  bearing  upon  sanitary  conditions ;  the  better  the  build- 
ing and  room  arrangement  the  better  were  light,  cleanliness  and  venti- 
lation. Some  laundries  have  become,  wifii  increasing  business,  relatively 
overcrowded.  It  was  the  exception  to  find  a  laundry  using  a  building 
originally  constructed  for  such  purposes.  The  standard  of  excellence  in 
such  buildings  was  markedly  higher  than  in  other  buildings  so  used. 

Nature  of  the  Work.  —  Laimdries  divide  their  work  into  wet>-wash, 
flat-work  and  starch  work.  The  bimdles  of  soiled  clothes,  gathered  from 
many  sources,  are  sorted  into  compartments  or  bins,  according  to  the 
nature  of  the  work  in  them.  The  bundles  are  then  opened  and  the  con- 
tents counted,  sorted  and  recorded  by  women  who  are  known  as 
"sorters'*  or  " markers-in.'*  Especially  dirty  clothing,  requiring  more 
washing,  is  separated  from  the  cleaner.  The  clothing  then  passes  to  the 
wash  room.  The  washing  machines  are  revolving,  cylindrical  affairs 
known  as  "  wheels,'*  turned  by  power.  For  wet  wash,  which  is  ordinary 
family  wash,  the  clothes  are  put  into  the  wheels  with  cold  water  for  five 
minutes,  then  soaked  and  bleached  for  twenty-five  minutes,  then  three 
scaldings  with  hot  water  and  rinsing  for  five  minutes  each,  then  cold 
water  for  five  minutes  and  then  five  minutes  in  cold-water  bluing.  The 
chemicals  used  in  a  wash  room  are  chloride  of  lime,  rarely  weak  solu- 
tions of  oxalic  acid,  and  ordinarily  acetic  acid  in  preparing  the  bluing. 
Potash  and  soda  soaps  are  chiefly  used.  In  no  laundry  was  there  ob- 
served any  injurious  effect  from  the  use  of  chemicals. 

After  being  taken  from  the  washing  wheels  the  clothes  are  put  into 
extractors  or  power  wringers,  by  the  centrifugal  force  of  which  the  excess 
of  water  is  removed  from  the  clothes.  The  clothes  are  then  removed 
from  the  extractors,  shaken  out,  by  women  as  a  rule,  and  replaced  in 
wooden  boxes,  in  which,  in  a  damp  condition,  they  are  returned  to  their 
owners.    Washing  wheels  and  extractors  are  tended  by  men.    The  work 
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of  wet-wash  laundries  is  done  on  the  first  three  days  of  the  week  and 
they  are  practieaUy  closed  the  remainder  of  the  week. 

Flat  work,  after  being  subjected  to  the  treatment  just  described^  is 
ironed,  after  coming  from  the  extractor,  by  a  machine  heretofore  gener- 
ally called  a  mangle,  but  now  called  by  the  trade  a  '^  flat-work  ironer.'^ 
This  machine  varies  in  size  from  6  to  10  feet  in  length  and  from  4  to  6 
feet  m  height.  Women  and  girls  on  one  side  of  the  ironer  feed  sheets, 
towels  and  other  flat  pieces  between  large,  cloth-covered,  steam-heated 
cylinders,  to  be  removed  and  folded  by  women  and  girls  on  the  other 
side  of  the  machine,  which  varies  in  width  from  4  to  6  feet.  In  order  to 
do  the  work  properly  the  women  and  girls  usually  stand  on  raised  plat- 
forms, which  are  a  part  of  the  machine,  and  constantly  reach  to  and  fro 
over  the  machine,  although  they  are  not  obliged  to  do  heavy  lifting.  The 
folded  flat  work  is  then  returned  to  the  owners. 

For  starch  work  the  wash-room  processes  are  doubled  in  time  for  each 
process,  and  after  coming  from  the  extractors  the  pieces  are  starched  on 
starching  machines,  which  are  usually  tended  by  women.  Standing  on 
one  side  of  the  machine  one  woman  feeds  the  pieces  into  the  machine, 
which  delivers  them,  saturated  with  wet  starch,  to  the  woman  on  the 
other  side.  This  work,  while  light,  is  monotonous.  The  garments  are 
then  hung  on  hooks  or  forms  attached  to  an  endless  rack,  which  slowly 
carries  the  pieces  through  a  tightly  closed,  steam-heated  chamber  known 
as  the  "  drier,'^  from  which  the  clothes  come  out  thoroughly  dry.  This 
process  consumes  from  twenty  minutes  to  an  hour. 

From  the  drier  the  clothes  go  to  the  finishers  or  ironers.  For  the  most 
part  these  are  adult  women,  as  the  processes  require  care,  skill  and  expe- 
rience. Few  minors  were  seen  at  ironing  machines.  Ironing  is  done 
by  means  of  hand  irons  and  by  power-operated  machine  irons,  heated  by 
gas^  gasolene,  steam  or  electricity.  The  tendency  is  to  use  steam  as  much 
as  possible  as  the  work  is  done  better  by  this  heat.  Hand  irons  vary 
in  weight  from  6  to  35  pounds.  The  smaller  irons  must  be  constantly 
lifted,  but  the  heavier  irons  are  constructed  with  supporting  apparatus, 
the  chief  work  being  to  push  the  iron  to  and  fro.  Constant  standing  is 
necessary  in  all  ironing  processes.  There  are  different  machines  for  the 
ironing  of  the  bosoms,  collars,  cuffs,  neck  bands  and  bodies.  On  a  bosom 
iron  many  of  the  women  iron  as  many  as  350  bosoms  daily.  The  body 
ironers  are  machines  for  ironing  the  bodies  of  coats,  etc.  The  garments 
pass  through  steam  or  gas  heated  revolving  cylinders,  which  are  made 
to  approximate  each  other  by  the  weight  of  the  worker,  in  every  instance 
a  woman  or  girl,  which  is  thrown  upon  a  treadle  operated  on  some  ma- 
chines by  the  left  leg,  on  others  by  the  right  leg.    Inasmuch  as  the  finish 
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of  the  work  is  dependent  upon  the  amount  of  weight  put  upon  the 
treadle  this  work  is  very  fatiguing  and  laborious.  One  type  of  machine, 
however,  was  so  made  that  the  operative  merely  stepped  down  upon  the 
treadle,  and  so  was  not  obliged  to  lift  her  foot  and  bear  down  with  all 
her  weight,  as  on  some  of  the  machines.  No  especially  laborious  process 
was  observed  in  connection  with  any  other  machine  ironer. 

In  the  finishing  room  of  some  laundries  such  processes  as  sewing  on 
buttons,  repairing  and  darning  are  performed,  usually  by  machines. 

From  the  finishing  room  the  clothing  is  returned  to  the  sorting  room, 
checked  and  bundled  for  delivery. 

Male  employees  attend  the  engine,  boiler,  washing  machines,  extractors, 
and  may  assist  on  the  flat-work  ironer.  Female  employees  sort,  mark, 
tend  the  flat-work  ironer,  ironing  machines,  hand  irons,  starch  machines, 
check  and  bundle  for  delivery.  Minors,  in  all  instances  girls,  work  on 
starching  machines,  commonly  on  flat-work  ironers,  rarely  on  body 
ironers  and  more  rarely  on  hand  irons;  occasionally  they  sort,  mark  and 
check. 

The  arrangement  of  the  machines  depends  upon  the  quarters  occupied. 
In  some  laundries  all  machines  are  on  the  same  floor,  in  one  room  or  in 
two  rooms,  which  may  or  may  not  be  divided  by  partitions;  in  others,  the 
washing  may  all  be  done  on  one  floor,  the  ironing  processes  on  another ; 
or,  again,  the  wash  room  may  be  on  one  floor,  the  flat  work  on  another 
and  the  finishing  work  of  starched  goods  on  another. 

Influences  relating  to  the  Health  of  Employees. 

Contact  with  Infectious  Material  of  Soiled  Clothing,  —  It  would  seem 
that  in  the  operation  of  sorting  and  marking  soiled  clothing  the  women 
and  girls  who  do  this  work  must  be  in  considerable  danger  from  contact 
with  infectious  material.  In  almost  all  laundries  the  statement  was 
made  that  drivers  were  instructed  not  to  accept  any  laundry  from  prem- 
ises on  which  infectious  and  contagious  diseases  were  known  or  suspected 
to  exist,  and  it  appeared  to  be  the  general  custom  for  laundries  to  refuse 
to  accept  unusually  filthy  clothes.  There  can  be  but  little  question,  how- 
ever, that  linen  soiled  with  typhoid  excreta  and  tuberculous  sputum  is 
often  taken  into  laundries,  and  the  sorters  are  exposed  to  contact  with 
it.  The  danger  from  contact  infection  is  somewhat  diminished  by  the 
skill  with  which  an  experienced  sorter  handles  the  goods  with  the  least 
amount  of  contact.  Very  careful  and  thorough  questioning  in  nearly  all 
of  the  laundries,  both  from  superintendents  and  from  many  of  the  work- 
ers, as  to  the  frequency  of  contagious  diseases  among  those  in  contact  with 
soiled  clothes,  gave  absolutely  negative  results.    In  some  instances,  how- 
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ever,  it  was  acknowledged  that  such  animal  parasites  as  pediculi  capitis 
and  bedbugs  were  occasionally  acquired  by  such  contact. 

General  Fatigue  and  III  Effects  consequent  to  Prolonged  Standing.  — 
With  few  exceptions,  all  laundry  workers  of  both  sexes  stand  all  day 
while  at  work.  In  some  establishments  seats  were  provided  for  those 
women  and  girls  who  folded  such  small  pieces  as  towels  and  napkins; 
rarely  they  were  provided  at  starching  machines,  but  such  seats  were 
exceptional,  and  as  a  rule -it  was  maintained  that  the  work  could  not  be 
satisfactorily  performed  if  the  operators  were  seated. 

In  large  laundries  the  employees  are  kept  at  the  same  work  all  the 
time,  but  in  the  majority  of  the  smaller  laundries  an  employee  may  do 
several  parts  of  the  work,  so  that  he  does  not  stand  in  one  spot  all  day, 
but  is  moving  about  from  place  to  place.  About  forty  hours  was  the  gen- 
eral average  weekly  employment  for  the  women  operatives.  This  time 
was  not  evenly  distributed,  but  certain  days  were  longer  than  others.  On 
Tuesdays  and  Wednesdays,  for  instance,  in  steam  laundries  the  women 
were  apt  to  be  at  work,  hence  to  stand  continuously,  from  7  to  1^  and 
from  1  to  6,  while  on  the  other  days  of  the  week  the  period  of  time  was 
considerably  shorter.  Men,  as  a  rule,  worked  ten  hours  every  day  except 
Saturday,  which  was  a  short  day. 

Although  it  was  obviously  impracticable  to  verify  their  statements  by 
physical  examinations,  a  large  number  of  the  women  and  girls  were  inter- 
rogated as  to  ill  effects  upon  them  of  the  constant  or  prolonged  standing. 
While  a  certain  number  complained  of  sore  feet,  broken-down  arches  and 
varicose  veins,  the  number  of  employees  who  experienced  ill  effects  from 
long  standing  was  surprisingly  small.  Painful  corns,  at  times  some- 
what crippling  the  women,  were  rather  commonly  noted.  Cases  of 
trouble  with  feet  and  legs  were  rather  more  common  among  those  who 
operated  the  pedals  of  the  body  ironers,  previously  described,  than  among 
other  workers.  The  combination  of  constant  standing  and  constant  use 
of  the  treadles  of  these  machines  appeared  to  be  very  fatiguing.  Several 
forewomen  who  were  interviewed  stated  that  dysmenorrhoea  was  a  com- 
mon affection  among  women  employed  in  laundries.  This,  possibly,  may 
be  the  result  of  long  standing.  Very  few,  if  any,  minors  were  found 
to  complain  of  any  ill  effects  of  long  standing;' this  may  very  well  be 
due  to  the  short  time  thev  had  been  at  this  work. 

Excessive  Heat  and  Humidity.  —  The  processes  carried  on  in  laun- 
dries unavoidably  create  hiofh  temperature  and  often  damp  air.  In  wash 
rooms  the  washing  wheels,  starching  machines  and  centrifugal  driers 
create  steam  and  moisture  and  cause  wet  floors.  In  many  laundries  suit- 
able fans  and  ventilating  stacks  were  provided  to  remove  the  excess  of 
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steam  from  the  wash  rooms,  while  wet  floors  and  consequent  wet  feet 
were  avoided  by  properly  constructed  floors  and  floor  drainers  under  the 
machines.  On  the  other  hand,  in  many  of  the  smaller  laundries  no 
fans  were  in  operation,  the  steam  was  slowly  carried  out  through  win- 
dows and  doors,  the  floors  were  often  wet  and  sloppy  and  the  air  was 
oppressively  damp.  Few  women  were  found  employed  in  wash  roomfi, 
and  with  one  or  two  exceptions  no  women  were  found  standing  upon  wet 
floors. 

While,  in  order  to  conserve  the  heat  of  the  ironing  machines,  the  effort 
is  made  to  remove  from  the  flat  work  as  much  water  as  possible  before 
the  work  reaches  the  ironer,  still  the  articles  are  in  a  damp  condition,  and 
in  their  passage  between  the  steam-heated  cylinders  of  the  machine  give 
rise  to  much  steam.  Above  and  in  the  immediate  vicinity  of  the  machines 
the  temperature  is  high  and  the  air  nearly  saturated  with  moisture.  In 
the  winter  the  humidity  is  apt  to  be  even  higher  when  the  entrance  of 
cool  air  through  windows  and  doors  reduces  the  temperature  of  the  air 
in  the  room  and  precipitates  the  moisture.  In  some  instances  the  flat- 
work  ironing  machines  were  provided  with  overhead  hoods  connected  by 
suction  pipes  with  exhaust  fans,  so  that  the  steam  as  it  was  generated  did 
not  disperse  through  the  room  but  was  carried  off  through  the  hood. 
The  greatest  number  of  the  machines,  however,  were  not  so  protected. 
Exposed  as  they  are  to  overheat  and  excessive  humidity,  those  who  work 
on  flat-work  ironers  are  peculiarly  susceptible  to  drafts,  and  for  that 
reason  in  some  laundries  exhaust  fans  and  electric  fans  near  flat-work 
ironers  were  often  not  in  operation,  the  women  complaining  of  the  drafts. 

In  flnishing  rooms  or  in  other  parts  of  laundries  in  which  starched 
goods  are  ironed,  a  high  temperature  was  the  rule,  due  to  the  use  of 
the  heated  irons.  The  air  inhaled  by  women  who  work  directly  over 
gas-heated  irons  is  apt  to  be  vitiated  by  the  products  of  combustion.  In 
a  number  of  laxmdries  there  was  a  noticeable  escape  of  gas  or  gasolene 
from  pipe  connections  or  from  rubber  tubes  connecting  the  pipes  with 
the  irons.  The  odor  of  illuminating  gas  was  not  uncommonly  noted 
near  ironing  benches.  The  location  of  ironing  benches  and  machines 
near  windows  made  the  heat  more  endurable  in  summer.  In  a  few 
instances  hoods  were  found  over  the  rolls  of  body  ironers,  which  greatly 
aided  in  the  removal  of  superheated  air  from  the  faces  of  those  who 
worked  on  the  machines. 

No  definite  or  conclusive  data  could  be  obtained  relative  to  the  fre- 
quency of  colds  and  catarrhal  conditions  resulting  from  going  from  a 
hot,  humid  atmosphere  into  the  cold,  winter  air.  Some  of  the  opera- 
tives stated  that  during  the  winter  months  they  were  hardly  ever  free 
from  colds,  while  others  who  had  been  at  the  work  for  a  number  of  years 


No.  34.]  STATE  INSPECTORS  OF  HEALTH.  663 

stated  that  they  were  not  troubled  by  colds.  Aside  from  the  predispo- 
sition to  colds,  it  can  hardly  be  questioned  that  working  for  many  hours 
of  every  day  in  a  hot,  humid  atmosphere,  with  the  consequent  disturb- 
ance of  the  temperature  equilibrium  of  the  body,  must  interfere  with  the 
metabolic  processes  of  the  body  and  have  an  injurious  effect  upon  the 
organism.  While  the  majority  of  the  employees  appeared  healthy  and 
contented,  some  of  the  women  looked  pale  and  poorly  nourished.  About 
.  60  per  cent,  of  those  who  worked  over  gas-heated  irons  complained  of  fre- 
quent headaches. 

General  Sanitary  Conditions. 

The  sanitary  conditions  in  laundries  varied,  as  in  most  industrial 
establishments.  Many  were  model  plants  in  every  respect.  In  the  ma- 
jority the  conditions  were  at  least  reasonably  good;  some  were  moderately 
bad  in  one  or  more  particulars ;  a  few  were  distinctly  bad. 

lAght  —  The  processes  of  laundry  work  do  not  require  very  sharp 
vision.  In  order  that  those  who  iron  may  turn  out  satisfactory  work 
they  must  have  reasonably  good  light,  and  so  they  usually  work  near 
windows.  In  some  small,  basement  wash  rooms  the  light  was  moder- 
ately poor,  —  in  a  few  so  poor  that  constant  artificial  light  was  neces- 
sary,—  but  in  the  great  majority  of  laundries  the  light  was  at  least 
fairly  good,  and  in  many  instances  it  was  excellent.  A  few  laundries, 
on  account  of  their  location,  with  high  buildings  on  either  side,  could  not 
get  a  desirable  amount  of  daylight  and  had  to  depend  upon  artificial  light 
on  dark  days  or  in  the  latter  part  of  the  afternoon.  The  placing  of  flat- 
work  ironers  in  the  center  of  the  room  in  some  instances  rendered  nat- 
ural light  insufficient.  In  no  instance  was  the  light  deemed  to  be  so 
poor  that  the  sight  of  a  worker  was  endangered  thereby. 

Cleanliness.  —  In  wet-wash  laxmdries  using  old  buildings,  in  some  in- 
stances unsuitable  for  other  purposes,  the  standard  of  cleanliness  was 
often  observed  to  be  poor;  walls  and  floors  were  often  dirty,  and  there 
was  a  generally  prevailing  disorder.  On  the  other  hand,  in  steam  laun- 
dries, with  very  few  exceptions  cleanliness  was  at  least  reasonably  satis- 
factory, and  a  number  were  found  scrupulously  clean.  Practically  no 
spitting  upon  floors  was  observed,  and  in  some  laundries  instant  dis- 
missal was  the  penalty  for  such  spitting.  While  a  certain  amount  of  wet 
and  sloppy  conditions  is  unavoidable  in  the  wash  rooms,  there  are  no  proc- 
esses in  laundry  work  which  can  be  called  dirty. 

Ventilation.  —  Ventilation  in  laxmdries  depended  considerably  on  the 
t3rpe  of  building  in  use,  the  arrangement  and  height  of  the  rooms  and  the 
presence  or  absence  of  ventilating  stacks,  roof  ventilators,  hoods,  suction 
pipes,  blowers,  electric  fans  or  similar  ventilating  appliances.  In  build- 
ings not  adapted  to  the  purposes  of  the  trade  ventilation  was  not  so  good 
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as  in  those  built  especially  for  the  purpose.  In  some  steam  laundries 
which  conducted  all  processes  of  the  industry  in  one  room  or  in  two 
connecting  rooms  the  heat,  humidity  and  products  of  combustion  from 
washing  machines,  flat-work  ironers  and  other  ironing  machines  pro- 
duced a  condition  of  poor  ventilation.  As  a  rule,  however,  the  ventila- 
tion was  found  fairly  good,  and  in  a  number  of  laundries  it  was  excellent, 
even  in  the  wash  rooms.  Orders  were  issued  in  a  number  of  instances 
requesting  proper  ventilation.  These  orders  were  complied  with  by  the 
installation  of  fans  or  by  the  better  use  of  ventilating  facilities  already 
installed. 

Toilet  Facilities.  —  As  in  all  industrial  establishments,  the  sanitary 
conditions  of  the  water-closets  provided  for  the  use  of  men  and  women 
varied  from  excellent  to  bad.  There  appears  to  be  no  excuse  for  dirty 
water-closets  in  the  laundry  business. 

In  a  few  laundries  lunch  rooms  for  the  use  of  the  employees  were  pro- 
vided. 

Tuberculosis  in  Laundry  Workers.  —  Careful  inquiries  were  made  into 
the  prevalence  of  tuberculosis  among  laundry  workers,  but  there  was  no 
evidence  to  show  that  the  disease  was  unusually  prevalent  among  them. 
Indeed,  the  results  of  the  inquiry  rather  tended  in  the  opposite  direction. 
For  example,  among  all  tuberculosis  cases  reported  to  the  boards  of 
health  of  Clinton  and  Fitchburg  during  a  term  of  five  years  prior  to  this 
investigation  none  occurred  in  a  laundry  worker,  although  there  are  sev- 
eral laundries  of  good  size  in  these  places. 

Conclusions. 

1.  Laundry  workers,  of  whom  four-fifths  are  females,  are  exposed  to  — 
(a)  The  inherent  danger  from  contact  with  the  infectious  material 

of  soiled  clothes.  While  no  cases  of  such  diseases  so  contracted  were 
found,  and  the  danger  is  believed  to  be  very  small  it  may  be  still  further 
decreased  by  co-operation  between  boards  of  health  and  proprietors  of 
laundries,  whereby  the  latter  may  receive  notification  of  cases  of  conta- 
gious diseases  on  their  routes. 

(6)  Overheat  and  excessive  humidity  created  by  the  processes  of  the 
industry.  It  is  possible  and  practical,  in  a  large  measure,  to  overcome 
these  unhygienic  conditions  by  the  use  of  proper  ventilating  appliances. 

(c)  General  fatigue  and  ill  effects  consequent  to  prolonged  standing, 
necessitated  by  the  nature  of  the  work. 

2.  The  general  sanitary  conditions  were  in  the  great  majorit}'  of  laun- 
dries at  least  reasonably  good. 

3.  Tuberculosis  was  not  found  to  be  unusually  prevalent  among  laun- 
dry workers. 


No.  34.]  STATE  INSPECTORS  OF  HEALTH.  565 

Examples  of  Good  and  Bad  Laundries. 

The  following  are  selected  from  among  the  laundries  visited  as  exam- 
ples of  good  and  bad  laundries :  — 

Example  A. 

This  is  a  combined  steam  and  wet-wash  laundry  which  employs  75  people, 
of  whom  60  are  females  and  15  are  males.  Of  the  female  employees,  7  are 
less  than  eighteen  years  of  age. 

The  buildiug  is  of  brick,  modem  construction,  three  stories  and  a  base- 
ment, and  was  constructed  for  the  purpose. 

Basement.  —  Here  is  the  wash  room.  It  is  high,  well  lighted  and  clean. 
The  floors  are  of  cement,  and  drainers  under  the  washing  machines  take 
away  the  water,  so  that  it  is  not  necessary  for  the  workers  to  stand  on  wet 
floors.  The  ventilation  is  excellent  and  is  maintained  by  windows,  by  venti- 
lating stacks  and  by  two  36-inch  fans  revolving  800  times  each  minute.  No 
noticeable  amount  of  steam  is  in  the  room,  it  is  not  unduly  hot,  the  walls 
are  white,  and  in  all  respects  the  conditions  are  worthy  of  special  conunenda- 
tion.     Excellent  water-closets  are  provided  for  both  sexes. 

First,  Second  and  Third  Floors.  —  Sorting  soiled  linen,  bundling  it  for  the 
wash  room,  marking,  starching  by  machines,  ironing  by  flat-work  ironers, 
hand  or  by  machine  irons,  sewing  on  buttons,  darning,  repairing  rents,  drying 
in  dry  rooms,  resorting,  checking  and  bundling  for  delivery  are  done  in 
various  portions  of  these  three  floors.  All  are  very  high,  the  walls  well 
whitened  and  the  floors  scrupulously  clean,  the  light  in  all  parts  ex- 
cellent, and  ventilation  adequate.  A  fan  revolving  in  a  window  near  the 
flat-work  ironer  aids  in  removing  the  steam  created  by  that  machine.  The 
rooms  are  neither  overheated  nor  excessively  humid.  Water-closet  conditions 
are  excellent.  The  machinery  is  cai'efuUy  safeguarded,  in  the  interests  of 
the  employees,  against  accidents.  First-aid  outfits  are  provided.  A  person 
detected  spitting  upon  the  floor  is  instantly  discharged  from  the  employ  of 
the  firm.  *• 

Example  B. 

This  is  a  steam  laundry.  No  wet  wash  is  done  here.  It  employs  19  per- 
sons, of  whom  16  are  females  and  3  males.  Two  of  the  females  are  less  than 
eighteen  years  of  age. 

The  first  or  street  floor  of  a  two-story,  wooden  building,  quite  old  and 
originally  built  for  mercantile  purposes,  is  used  by  this  concern.  The  whole 
working  space  is  practically  one  large  room.  The  front  or  street  part  is 
used  as  a  sorting  and  bundling  room  and  for  such  work  as  is  done  on  body 
ironers,  collar,  cuff  and  bosom  ironers.  This  part  is  badly  overcrowded  by 
machines  and  boxes.  The  light  is  from  the  front  only,  so  that  in  portions 
it  is  moderately  bad;  the  room  is  overheated  by  ironing  machines,  and  the 
ventilation  is  inadequate  because  there  are  no  transoms  in  the  windows  and 
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the  ventilation  is  entirely  by  the  doors  in  the  winter  season.    The  room  here 
is  clattered  and  uncleanly.    The  room  is  low. 

The  rear  portion  of  the  room  is  used  as  a  wash  room,  and  in  it  is  a  flat- 
work  ironer,  placed  in  the  center  of  the  room,  where  the  light  and  ventilation 
are  the  worst.  There  is  no  light  from  either  side;  in  portions  it  is  distinctly 
bad,  80  that  two  women  working  upon  a  starching  machine  are  obliged  to 
work  by  electric  light.  Ventilation  is  inadequate;  the  room  is  very  hot  and 
excessively  humid.  The  two  female  minors  work  on  the  flat-work  ironer  in 
the  center  of  the  room,  where  all  conditions  are  at  their  worst.  This  portion 
of  the  room  is  also  overcrowded.  Water-closets  are  placed  in  dark  comers 
and  ventilate  directly  into  the  work  room.  Several  of  the  women  operators 
were  pale  and  languid.  The  unsuitableness  of  the  building  was  largely 
responsible  for  the  bad  conditions. 


ATTITUDE    OF    MASSACHUSETTS    MANUFACTURERS    TOWARD 

THE  HEALTH  OF  THEHl  EMPLOYEES. 

The  State  Inspectors  of  Health,  under  the  supervision  of  the  State 
Board  of  Health  —  a  supervision  which  is  based  upon  broad,  general 
principles  —  have,  among  other  duties,  charge  of  the  health  inspection  of 
industrial  establishments.  Consequently,  they  have  had  opportunity  to 
observe  the  attitude  of  manufacturers  to  their  employees  and  to  the  laws 
of  the  Commonwealth  which  safeguard  the  health  of  the  employees. 
From  the  data  thus  collected,  manufacturers  may  be  classified  in  two 
general  groups.  There  are,  on  the  one  hand,  those  who  concern  them- 
selves but  little  with  the  health  and  welfare  of  their  employees,  men  who 
regard  all  protective  legislation  as  unnecessary  interference  on  the  part 
of  the  State  with  private  enterprise.  To  this  class  belong,  in  the  main, 
the  smaller  industrial  establishments  which  need  considerable  looking 
after  in  order  that  they  may  be  kept  in  reasonably  good  sanitary  condi- 
tion. Many  owners,  or  men  in  charge  of  such  establishments,  comply 
with  the  laws  unwillingly,  if,  indeed,  they  do  not  oppose  their  enforce- 
ment. Only  such  changes  are  introduced  in  the  buildings  as  are  abso- 
lutely necessary,  and  no  attempt  is  made  to  see  that  the  changes  bring 
the  most  fruitful  results.  In  this  class  of  establishments  one  finds  an 
atmosphere  of  distrust  between  employer  and  employee.  The  prevailing 
idea  is  that  their  interests  are  divergent.  The  employer  regards  any  out- 
lay of  expense  to  improve  conditions  under  which  his  employees  work  as 
an  unjust  burden  placed  upon  him  by  the  State.  The  employee,  on  the 
other  hand,  regards  any  attempt  to  change  conditions  with  considerable 
suspicion.  Fortunately,  however,  this  class  of  industrial  establishments 
is  rapidly  diminishing  in  number  and  such  a  state  of  affairs  as  mentioned 
is  fast  disappearing. 
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The  second  class  of  manufacturers- represents  principally  the  larger 
industrial  establishments.  These  owners  of  the  larger^  and  the  more 
progressive  owners  of  the  smaller  establishments,  recognize  the  fact 
that  their  interests  are  identical  with  those  of  their  employees,  from 
a  purely  economic  standpoint.  These  employers  recognize  that  money 
invested  for  the  maintenance  of  sanitary  and  healthful  conditions  in 
their  establishments  is  a  profitable  investment.  They  also  recognize 
that  aside  from  all  humanitarian  motives  the  expense  of  maintaining 
good  sanitary  conditions-  increases  the  efficiency  of  their  employees.  In 
this  class  of  establishments  one  finds  a  readiness  and  willingness  on  the 
part  of  the  employers  to  comply  with  the  laws  of  the  Commonwealth. 
Indeed,  suggestions  from  the  State  Inspectors  of  Health  as  to  how  to 
improve  conditions  are  often  sought  for.  Compliance  with  the  laws  is  not 
carried  out  in  a  perfunctory  manner.  On  the  contrary,  care  is  taken  that 
all  improvements  are  utilized  in  such  a  way  as  to  secure  the  best  working 
conditions  possible.  In  short,  the  manufacturers  realize  that  good  work- 
ing conditions  result  in  obtaining  "better,  more  intelligent,  and  steadier 
employees.  They  realize,  further,  that  absences  on  Account  of  siqkness 
are  diminished  and  a  higher  grade  of  eflBciency  is  secured. 

Statements  op  Manufactubbbs  eespecting  Sanitaey  Conditions 

AND  Financial  Aid  to  Employees. 

''We  have  shops  in  which  the  sanitary  conditions  are  a  source  of  pride 
to  us.  They  are  clean,  well  kept,  well  lighted,  and  the  help  are  safeguarded 
against  any  unhealthy  influence.  We  do  not  allow  any  spitting  on  the 
floors.  .  .  .  The  efficiency  of  our  employees  depends  upon  their  good  health 
and  we  recognize  the  fact.'' 

''While  we  render  no  financial  aid  to  those  ill,  we  do  try  to  keep  the 
condition  under  which  our  men  work  as  good  as  we  can,  and  we  keep  a 
special  oversight  of  our  young  apprentices,  realizing  that  upon  them  we 
shall  later  depend  for  our  skilled  work.  Our  doctor  examines  apprentice 
bo3r8  before  the  company  makes  out  their  flrst  papers,  and  during  the  time 
of  their  apprenticeship*  they  are  under  the  constant  supervision  of  their 
instructor,  who  notifles  their  parents  whenever  any  of  them  appear  to  be 
ill  or  below  physical  par." 

"Make  the  conditions  in  the  mills  right  and  the  mill  conditions  will  not 
make  employees  sick  and  in '  need  of  aid." 

"We  intend  to  keep  on  bettering  mill  conditions  and  have  just  installed 
a  humidifying  apparatus  at  a  cost  of.  about  $20,000." 

As  to  the  policy  of  firms  in  regard  to  helping  financially,  to  any  extent, 
an  employee  taken  ill  while  in  their  employ  with  any  disease,  opinions 
of  representative  manufacturers  throughout  the  State  are  as  follows :  — 
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''We  have  helped  employees  who  have  been  ill  by  contributing  to  a 
subscription  taken  up  among  the  employees.  This  was  done  for  one  man  ill 
with  typhoid  fever  and  enabled  him  to  pay  hospital  bills  and  to  keep  his 
family  from  want  for  a  period  of  eight  weeks.  A  similar  subscription 
was  taken  for  a  man  suffering  from  kidney  disease.  .  .  ." 

''Formerly  we  occasionally  helped  out  an  employee  who  was  sick,  but  a 
few  years  ago  two  benefit  societies  were  organized  among  the  help.  The 
only  part  we  play  now  is  to  take  the  monthly  assessments  from  the  pay 
envelopes  at  the  request  of  the  officers  of  the  societies.  Sometimes,  in  the 
spring  of  the  year,  when  a  good  many  are  out  with  colds  and  extra  assess- 
ments would  have  to  be  made,  the  company  assists  enough  to  fill  a  deficit  or 
to  prevent  another  assessment,  but  the  company  has  no  voice  in  their 
management." 

"  There  is  no  fixed  plan  or  system.  Have  been  accustomed  to  give  assist- 
ance in  deserving  cases,  each  case  being  considered  individually.  In  one 
case  a  hospital  bill  was  paid  and  in  another  rent  was  given,  etc.  .  .  .  No 
discrimination  is  made  in  reference  to  tuberculosis." 

"We  do  nothing  financially  for  those  who  may  become  ill  from  any 
cause,  our  care  being  strictly  limited  to  accidents." 

"  The  firm  has  not  helped  in  case  of  illness,  tubercular  or  otherwise,  but 
we  have  often  helped  financially  in  cases  of  accidents  in  our  shops,  even 
though  we  carry  liability  insurance.  It  not  uncommonly  happens  that  an 
injured  man  draws  his  pay  while  away  from  his  work." 

"  While  we  have  no  settled  policy  in  the  matter,  this  company  has  helped 
financially,  and  probably  will  continue  to  do  so,  its  employees  who  become 
ill  while  in  their  employ,  although  such  cases  are  selected  cases,  so  to  speak; 
that  is  to  say,  it  is  not  done  in  all  cases.  We  have  now  on  our  pay  roll  a 
girl  ill  with  tuberculosis,  whose  expenses  are  paid  by  us.  I  mean  that  we 
allow  her  full  wages.  She  is  not  in  a  sanatorium,  however,  and  pays  her 
own  bills.     She  has  not  worked  for  some  weeks." 

"  We  pension  old  and  faithful  employees.  .  .  .  One  employee  has  been 
drawing  full  pay  for  the  last  five  years.  In  case  of  accident  we  assume  the 
entire  expense  of  the  case  and  sometimes  pay  full  wages  besides,  although 
this  does  not  mean  that  we  assume  liability  for  the  accidents.  We  are  willing 
to  help  our  employees,  and  that  applies  as  much  to  tuberculosis  as  to  any- 
thing else." 

"  The  company  has  no  special  plan  for  assisting  employees  who  are  ilL 
A  workman  who  had  been  employed  for  less  than  two  years  would  probably 
receive  no  assistance.  An  older  workman  would  be  looked  up  and  such 
assistance  as  necessary  rendered.  Each  case  is  regarded  as  a  personal  mat- 
ter,  and  the  fact  that  aid  is  given  is  not  advertised." 

Thus  a  large  number  of  firms,  while  not  having  a  settled  policy  in  the 
matter  of  aiding  their  employees  in  case  of  illness,  frequently  do  so. 
It  is  the  general  opinion  of  manufacturers,  however,  that  cases  of  illness 
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among  their  employees,  if  dealt  with  at  all,  should  be  dealt  with  indi- 
vidually, the  amount  of  aid  depending  on  the  length  and  quality  of 
service  rendered  by  the  individual.  Often  old  employees  who  have  given 
faithful  service  for  many  years,  though  the  amount  of  work  they  do  does 
not  warrant  it,  still  receive  full  pay.  Another  way  in  which  manufac- 
turers aid  their  employees  is  by  assisting  them  to  organize  and  maintain 
mutual-benefit  associations  and  by  contributing  generously  to  the  funds 
of  such  organizations. 

Special  Hbalth  and  Welfare  Work. 

But  besides  the  attitude  taken  by  manufacturers,  who  believe  that  it 
would  be  poor  policy  to  assume  any  financial  obligation  in  case  of  the 
illness  of  an  employee,  steps  have  been  taken  by  many  manufacturers 
on  their  own  initiative  to  promote  the  health  and  welfare  of  their  em- 
ployees. There  are  various  directions  in  which  this  activity  is  manifested ; 
for  instance,  in  th«  maintenance  of  attendants  or  of  trained  nurses  and 
in  the  employment  of  a  physician  who  is  either  on  the  premises  all  the 
time  or  who  makes  periodic  visits  and  is  called  whenever  needed.  Nor 
is  the  interest  of  the  manufacturer  in  every  instance  confined  to  the 
factory.  Some  companies  have  trained  nurses  who  not  only  supervise 
the  employees  at  their  work,  but  visit  their  homes  and  do  a  great  deal  of 
educational  work.  A  considerable  number  of  firms  are  now  contemplat- 
ing the  emplo3anent  of  trained  nurses  for  similar  work.  One  company, 
employing  from  2,000  to  3,000  men,  women  and  children,  obtained  in- 
formation during  the  year  ending  April,  1910,  —  with  the  assistance  of 
two  trained  nurses  and  a  physician,  —  concerning  the  health  of  2,296 
employees,  of  which  number  1,011  were  males  and  1,285  were  females. 
Two  hundred  and  forty-four  cases  of  illness  were  of  a  surgical  nature. 
Ten  employees  were  found  to  be  ill  with  tuberculosis  and  were  provided 
for  at  the  State  sanatorium  at  Rutland.  With  one  exception  their  con- 
dition appears  to  be  favorable  for  recovery.  Two  have  already  returned 
to  work,  and  some  of  the  others  have  left  the  sanatorium  with  the  disease 
arrested.  When  an  employee  returns  from  Rutland  he  is  under  observa- 
tion; his  home  is  visited  and  such  help  is  given  as  is  practicable  in  order 
that  he  may  hold  the  gain  made  at  the  sanatorium.  The  nurses  and 
physician  also  discovered  a  number  of  boys  and  girls  who  appeared  to  be 
in  danger  of  respiratory  disease,  such  as  infiuenza  or  tuberculosis,  and 
in  each  instance  instructions  in  hygiene  were  given  and  the  health  of  the 
children  followed  up  until  normal  health  was  restored  and  eflBcient  work 
accomplished.  Such  special  attention  is  given  to  employees  under  eight- 
een years  of  age.    While  generally  these  young  persons  are  found  to  be 
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in  good  physical  condition,  the  teeth  and  the  tonsils  in  many  cases  are 
found  to  need  attention.  The  ventilation  of  the  workrooms  is  studied, 
and,  whenever  necessary,  changes  are  made  which  in  some  instances  have 
given  rise  to  a  marked  improvement  in  the  output  of  the  pieceworkers 
and  in  the  energy  and  effort  of  the  time-workers. 

Another  striking  example  of  the  attitude  taken  by  a  manufacturing 
company  toward  sickness  among  its  operatives  is  the  following:  the 
company  maintains  an  accident  and  retiring  room  in  charge  of  a  trained 
nurse,  who,  in  addition  to  giving  first  aid,  attends  to  minor  medical  cases 
and  visits  sick  operatives  in  their  homes  to  insure  proper  medical  atten- 
tion and  care.  During  the  year  1910  more  than  1,600  such  visits  were 
made.  In  rendering  financial  aid  to  operatives  in  the  past  it  haa  been 
the  custom  to  consider  cases  individually.  Sometimes  the  wages  are 
paid,  sometimes  hospital  bills,  in  some  cases  both.  The  company  main- 
tains 4  free  beds  at  the  local  hospital.  In  regard  to  tuberculosis,  the 
nurse  has  devoted  special  attention  to  investigating  the  prevalence  of  this 
disease  during  the  past  two  years.  In  1910  about  30  cases  were  cared 
for,  and  at  the  present  time  5  are  under  treatment.  In  some  instances 
the  company  pays  the  bills  or  part  of  them,  but  all  patients,  through  the 
nurse,  are  given  proper  care.  It  has  been  customary  to  turn  the  chronic 
cases  over  to  the  State  or  to  the  local  tuberculosis  society  or  to  find  suit- 
able homes  for  them  in  the  country.  There  is  a  mutual-benefit  association 
with  voluntary  membership,  costing  an  employee  25  cents  per  month. 
Although  it  is  managed  by  the  operatives,  the  company  frequently  con- 
tributes to  its  success.  This  company  neither  advertises  nor  conceals 
the  fact  that  operatives  may  receive  financial  aid  from  the  firm  in  case 
of  sickness  and  does  not  object  to  having  it  known. 

The  above  examples  well  illustrate  the  rapidly  growing  tendency 
among  Massachusetts  manufacturers  of  recognizing  the  fact  that  the 
maintenance  of  good  sanitary  conditions  in  the  factories  and  activities 
tending  to  preserve  the  health  of  the  operatives  increases  their  efficiency^ 
and  that  all  money  expended  in  such  activities  brings  returns  which  can. 
be  measured  in  dollars  and  cents. 


HYGIENE  OF  THE  BOOT  AND  SHOE  INDUSTRY. 

There  is  in  preparation  a  report  on  the  general  sanitary  conditions 
observed  in  boot  and  shoe  factories,  including  a  description  of  a  practical 
method  of  obtaining  dust  records  in  dusty  processes,  and  its  application  to 
the  operatives'  protection.  The  report  will  be  issued  as  a  separate  docu- 
ment some  time  during  the  coming  year. 
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STATISTICS    RELATIVE    TO    THE    HEALTH    INSPECTION    OF 

FACTORIES    AND   WORKSHOPS. 

In  the  fourth  annual  report  on  the  work  of  the  State  Inspectors  of 
Health  a  statement  was  made  that  this  yearns  report  would  contain  a  com- 
plete record  of  the  number  of  inspections  made  in  industrial  establish- 
ments, the  number  of  orders  issued  and  the  number  complied  with  during 
the  year.  Accompanying  the  statement  was  the  following  important 
explanation :  — 

In  the  enforcement  of  the  laws  relating  to  the  sanitation  of  factories  and 
workshops,  the  State  Inspectors  of  Health  have  aimed  to  do  thorough  work, 
even  though  this  involved  visiting  a  smaller  number  of  establishments  than 
othei^wise  might  be  visited.  It  must  be  borne  in  mind  that  the  chief  value 
of  the  service  to  persons  who  work  in  industrial  establishments,  and  to  the 
community,  does  not  lie  in  routine  or  systematic  inspection,  but  in  the  changes 
which  give  rise  to  better  sanitary  conditions,  and  in  the  introduction  of 
methods  to  protect  more  efficiently  the  health  of  the  workers  from  injurious 
influences.  In  fact,  the  essential  purpose  of  inspecting  the  sanitary  condi- 
tions in  industrial  establishments  is  to  safeguard  the  health,  first,  of  the 
workers,  and  second,  of  the  community  at  large.  It  has  been  the  custom 
of  the  inspectors  to  make  a  careful  study  of  all  the  influences  in  a  given 
establishment  which  may  be  injurious  to  the  health  of  the  workers.  Such 
a  study  has  involved  a  knowledge  of  the  sanitary  conditions,  including  the 
adequacy  of  light,  ventilation  and  cleanliness  of  the  establishment,  as  well 
as  some  knowledge  of  the  various  industrial  processes  in  which  the  operatives 
were  engaged.  This  work  in  every  instance  has  led  to  practical  results;  if 
any  unsanitary  conditions  were  found,  if  any  processes  were  conducted 
wherein  employees  were  exposed  to  injurious  influences,  orders  were  issued, 
and,  if  no  specific  statute  covered  the  case,  recommendations  were  made  to 
provide  for  the  necessary  changes. 

The  report  of  the  Commission  to  investigate  the  Inspection  of  Fac- 
tories, Workshops,  Mercantile  Establishments  and  Other  Buildings,  sub- 
mitted to  the  Legislature  in  January,  1911,  says  on  page  14:  — 

As  to  the  health  inspection  now  carried  on  under  the  State  Board  of 
Health,  the  commission  finds  that  the  work  is  good  so  far  as  it  goes.  But 
the  scope  of  this  inspection  is  at  present  very  limited. 

Again,  on  page  74 :  — 

The  members  of  the  commission  recognize  that  the  work  of  health  inspec- 
tion in  manufacturing  and  mercantile  establishments  has  been  efficiently 
organized  and  directed  under  the  State  Board  of  Health,  and  that  valuable 
results  have  already  been  achieved  in  this  field. 
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Again,  on  page  37:  — 

It  is  the  policy  o£  the  Board  to  encourage  intensive  work  in  the  part  of 
the  field  actually  covered  rather  than  to  attempt  to  cover  the  entire  field  in 
a  superficial  and  ineffectual   fashion. 

Tn  considering  the  scope  of  the  inspection  of  industrial  establishments 
by  the  State  Inspectors  of  Health,  it  must  be  remembered  that  the  amount 
of  time  that  can  be  given  to  this  work  is  limited  in  two  ways :  first,  by  a 
very  limited  appropriation  for  salaries  and  expenses,  and,  second,  by 
the  numerous  other  powers  and  duties  conferred  and  imposed  upon  the 
State  Inspectors  of  Health  by  the  Legislature. 

The  State  Inspectors  of  Health  have  made  an  effort  to  inspect  industrial 
establishments  in  a  thorough  and  systematic  manner.  Every  recorded 
inspection  of  an  industrial  establishment  meant  a  complete  investiga- 
tion of  all  the  sanitary  conditions  in  that  establishment,  an  investiga- 
tion of  all  the  processes  carried  on,  and  their  possible  effects  on  the  health 
of  the  operatives,  more  particularly  on  minors  who  may  be  engaged  in 
processes  injurious  to  their  health.  To  make  such  inspection  of  some  of 
the  large  industrial  establishments  in  the  State,  some  of  them  occupying 
a  great  number  of  buildings  and  employing  5,000  or  6,000  employees,  is 
not  a  matter  of  a  few  hours  but  is  a  matter  of  days,  and,  including  the 
examination  of  minors,  may  take  a  week  or  more. 

In  every  establishment  visited  efforts  have  been  directed  to  raise  its 
sanitary  standard  to  what  was  found  in  the  best  establishments  carrying 
on  similar  work  under  similar  conditions.  It  was  thus  often  found  neces- 
sary to  make  a  great  many  inspections  of  some  establishments  until  the 
desired  results  were  brought  about.  This,  of  course,  consumed  a  great 
deal  of  time,  but  the  results  achieved,  which  could  not  be  achieved  by  a 
superficial  inspection,  justified  the  time  spent.  All  orders  issued  or  sug- 
gestions and  recommendations  made  were  followed  up  until  such  changes 
were  made  as  were  satisfactory  to  the  State  Inspector  of  Health  and  the 
State  Board  of  Health. 

Statistics  of  Factory,  WorJcshop  and  Mercantile  Inspection  Work  through^ 
out  the  State  for  the  Fiscal  Year  ending  Oct.  31,  1911 

Number  of  inspections  made  of  factories,  workshops,  and  mercantile 

establishments, 2,688 

Number  of  factories,  workshops  and  mercantile  establishments  in- 
spected,         1,921 

Number   of   factories,   workshops   and   mercantile   establishments   in 

which  orders  were  issued, 448 

Number  of  factories,    workshops    and    mercantile    establishments    in 

which  no  orders  were  issued, 1,473 
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Of  the  2,688  inspections  made  — 
670  establishments  were  visited  for  the  first,  time. 
490  establishments  were  visited  for  the  second  time. 
527  establishments  were  visited  for  the  third   time. 
481  establishments  were  visited  for  the  fourth  time. 
247  establishments  were  visited  for  the  fifth  time. 
124  establishments  were  visited  for  the  sixth  time. 
68  establishments  were  visited  for  the  seventh  time. 
34  establishments  were  visited  for  the  eighth  time. 
19  establishments  were  visited  for  the  ninth  time. 
12  establishments  were  visited  for  the  tenth  time. 
6  establishments  were  visited  for  the  eleventh  time. 
3  establishments  were  visited  for  the  twelfth  time. 
3  establishments  were  visited  foi'  the  thirteenth  time. 
2  establishments  were  visited  for  the  fourteenth  time. 
1  establishment  was  visited  for  the  fifteenth  time. 
1  establishment  was  visited  for  the  sixteenth  time. 

Orders  were  issued  and  complied  with  as  follows :  — 


Complied 
with. 


Cleanliness, 

Light. 

VentiUtlon, 

RerooTal  of  dnst, 

Artlflcial  rooistnre 

Drinking  water  supply, 

Women's  seate. 

Water-closets,  including  toilet  rooms  in  foundries, 
Washing  facilities  In  foimdrtes,  .... 
Health  of  minors  (chapter  404,  Acts  of  1910), 


Of  the  267  orders  not  complied  with  many  are  in  progress  of  compli- 
ance, while  others  are  being  followed  closely  by  the  State  Inspectors  of 
Health. 

Notices  were  issued  in  regard  to  — 

Receptacles  for  spitting, 99 

First-aid   outfit, 126 

Defective  sanitary  arrangements, 2 
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HEALTH  OF  MINORS  IN  FACTORIES. 


Number  of  Minora  seen  and  questioned. 

AOB. 

14 

Ifi 

M 

IT 

Number 

2,892 

8»918 

5,196 

s^m 

Number  of  physical  examinations  made  because  of  — 

Tubercnlar  family  history, 166 

Previous  personal  history, 110 

A  pale  skin, 64 

Special  trades  or  processes, 26 

The  total  number  of  minors,  so  far  as  could  be  determined,  judged  to 
be  in  ill  health,  were :  — 

Males, 193 

Females, 125 


Classification  of  Conditions   of  lU  Health,  Physical   Unfitness  or  Ahnor- 

malities. 

Ancemia   and  malnutrition, 114 

Chlorosis, 2 

Tuberculosis  or  pre-tubercular  conditions, 24 

Cardiac  disease, 21 

Bronchitis, 5 

Laryngitis, 1 

Adenoids  and  hypertrophied  tonsils, 49 

Nasal  polypi  and  other  obstructions, 3 

Other  pathological  conditions  of  the  nose, 7 

Diseases  of  the  middle  ear  (chronic), 3 

Trachoma, 1 

Conjunctivitis, 4 

Strabismus, 7 

Other  pathological  conditions  of  eye, 10 

Impetigo  contagiosa, 1 

Pediculosis, 1 

Herpes  (labial), 1 

Other  pathological  conditions  of  skin, 8 

Headache  (cause  not  determined,  probably  due  to  eye  strain),  11 

Epilepsy, 3 
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Menstrual  disturbances, 8 

Bad  teeth, 17 

Facial  deformities, 5 

Deformities  of  chest, 6 

Curvature  of  spine, 1 

Septic  finger, I 

Plat  foot, 1 

Defective  speech, 2 

Health  op  Minors  in  Factories  in  Relation  to  the  Industry. 

Tn  the  course  of  the  usual  investigations  concerning  the  health  of  all 
minors  employed  in  factories  and  workshops,  State  Inspectors  of  Health 
observed,  during  the  year,  numerous  conditions  which  appeared  to  pos- 
sess elements  of  more  or  less  danger  to  the  health  of  minors  subjected  to 
them.  Certain  of  these  conditions  were  unavoidable  and  were  created 
or  necessitated  by  the  industry,  while,  on  the  other  hand,  certain  other 
poor 'conditions  were  deemed  to  be  avoidable  and  unnecessary.  Inasmuch 
as  similar  conditions  were  observed  in  other  years  and  have  been  reported 
upon  in  previous  annual  reports  of  the  State  Inspectors  of  Health,  they 
are  not  all  mentioned  here.  The  following  instances  appear  to  be  worthy 
of  notice:  — 

Exposure  to  Dust. 

Pearl  Working.  —  An  examination  was  made  of  7  factories  in  which 
pearl  working  was  done,  with  especial  reference  to  the  employment  of 
minors  in  the  dusty  processes  of  this  industry.  In  3  of  these  no  minors 
were  employed,  while  in  the  remaining  4,  13  minors,  of  whom  7  were 
males  and  6  were  females,  were  found.  These  worked  at  processes  which 
created  considerable  amounts  of  pearl  dust  in  spite  of  the  mechanical 
appliances  which  were  provided  to  remove  this  dust  Of  these  minors,  3 
worked  at  polishing  pearl,  1  at  drilling,  3  at  grinding,  2  at  doming,  1  at 
cutting,  1  at  carving  and  2  at  sawing.  A  letter  was  sent,  after  consulta- 
tion with  the  State  Board  of  Health,  to  each  of  the  4  proprietors  who 
employed  minors,  calling  attention  to  the  fact  that  such  work  by  minors 
was  contrary  to  section  II  of  the  schedule  prepared  by  the  State  Board 
of  Health  in  accordance  with  the  provisions  of  chapter  404  of  the  Acts 
of  1910,  relating  to  the  employment  of  minors  in  processes  deemed  to  be 
injurious  to  health,  and  their  exclusion  therefrom. 

At  a  subsequent  visit  within  one  month  of  the  date  of  sending  this  let- 
ter it  was  found  that  all  of  the  minors  had  been  taken  from  the  dusty 
processes. 

Manufacture  of  Curled  Hair.  —  Three  girls  worked  at  the  very  dusty 
process  of  sorting  screenings  and  floor  sweepings.    The  dust  was  unavoid- 
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able  and  the  girls  were  observed  to  cough  considerably,  although  examina- 
tions were  negative.    The  dust  was  composed  of  small  hairs  and  floor  dirt 

Manufacture  of  Stove  Linings.  —  In  this  industry,  in  which  stove  lin- 
ings and  fire  brick  are  made,  were  foimd  two  boys  who  were  exposed, 
unnecessarily,  to  very  large  amounts  of  dust  created  by  the  operation  of 
grinding  up  old  and  imperfect  linings  and  bricks.  The  dust  was  clay  dust 
entirely.  Although  the  work  was  carried  on  in  a  small  shed  and  the  boys 
were  only  intermittently  exposed  to  it,  upon  the  request  of ^  the  State 
Inspector  of  Health  mechanical  appliances  for  the  removal  of  the  dust 
were  installed  by  the  proprietor  who  was  much  pleased  with  their  eflB- 
ciency. 

Manufacture  of  Cotton  Machinery.  —  A  boy  was  found  engaged  in 
hand-filing  grooves  on  metallic  rolls.  He  was  obliged  to  adsume  a 
cramped  position,  the  dust  of  the  filings  covered  his  face,  and  undoubt- 
edlv  more  or  less  of  it  was  inhaled.  The  attention  of  the  State  Board 
of  Health  was  called  to  this  matter  and  subsequently  this  process  was 
added  by  the  Board  to  the  list  of  processes  from  which  minors  are  excluded 
from  working,  under  the  provisions  of  the  statute  above  quoted.  The  pro- 
prietor of  this  factory  excluded  the  minor  from  such  work. 

Exposure  to  Poisonous  and  Irritating  Fumes  and  Oases. 

Naphtha.  —  Four  girls  who  worked  in  a  workshop  in  which  raincoats 
were  made,  applied  naphtha  cement  to  linings  with  their  fingers  by  dip- 
ping them  into  the  cement  in  open  receptacles ;  it  was  claimed  that  it  was 
necessary,  to  obtain  the  best  results,  to  apply  the  cement  in  this  manner, 
and  if  this  was  true  the  open  receptacles  became  necessary  also.  Although 
the  room  was  high,  with  plenty  of  windows  which  were  open,  and  there 
was  additional  ventilation  by  overhead  ventilators,  the  presence  of  naph- 
tha fumes  was  distinctly  and  objectionably  noticeable.  All  of  the  girls 
appeared  well  and  none  would  acknowledge  any  discomfort  from  the 
naphtha.  Owing  to  the  nature  of  this  work  the  girls  stood  all  of  their 
working  time. 

In  the  stitching  room  of  a  large  shoe  factory,  14  minors,  of  whom 
the  majority  were  females,  were  exposed  to  objectionable  amounts  of 
naphtha  fumes  because  of  the  use  of  open  receptacles  for  naphtha  cement, 
and  as  a  result  of  a  letter,  sent  after  consultation  with  the  State  Board 
of  Health,  the  proprietor  took  action  which  resulted  in  an  improved  use 
of  the  receptacles,  this  action  being  taken  under  the  provisions  of  the 
chapter  quoted  above,  relating  to  the  exclusion  of  minors  from  dangerous 
processes.  For  commercial  reasons,  if  for  no  other,  the  proprietors  of 
shoe  factories  say,  "  It  is  to  our  interest  to  keep  the  loss  by  evaporation 
down  to  the  lowest  limit.*' 
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A  group  of  minors  working  in  a  rubber  factory  were  exposed  to  naphtha 
fumes.  It  was  suggested  to  the  proprietor  that  closed  reeeptacks  for  the 
cement  be  provided.  It  was  found  on  subsequent  inspections  that  these 
had  been  installed^  not  only  in  the  rooms  in  which  minors  worked^  but 
also  in  departments  where  adults  alone  worked.  In  another  factory  of 
the  rubber  industry  80  minors  were  employed,  of  whom  28  were  males 
and  52  females.  Although  the  factory  was  splendidly  ventilated,  nearly 
all  of  the  minors  were  exposed  to  varying  amounts  of  naphtha  fumes. 
Minors  employed  in  the  spreading  rooms  of  this  factory^  in  which  it  was 
impractical  to  provide  adequate  means  for  the  removal  of  naphtha  fumes, 
were  excluded  from  these  rooms.  In  the  making  up  and  coat  rooms  there 
was  improper  use  of  open  cement  receptacles.  The  firm  was  required  to 
provide  covers  for  the  receptacles  and  to  keep  the  latter  covered  when  not 
actually  in  use.  A  number  of  the  minors  stated  that  when  they  com- 
menced work  in  this  factory  they  suifered  from  headaches  and  other 
symptoms  of  naphtha  intoxication,  but  after  a  time  experienced  no  appar- 
ent disturbance. 

Nitric  Acid.  —  The  attention  of  an  employer  was  called  to  the  fact 
that  a  boy  was  exposed  to  the  fumes  of  strong  nitric  acid.  The  minor 
was  removed  from  the  exposure  to  these  fumes. 

In  a  large  chemical  works  it  was  found  that  a  number  of  minors,  work- 
ing as  pipe  helpers,  were  exposed  to  the  fumes  of  strong  acids.  Arrange- 
ments were  made  that  they  should  be  kept  away  from  such  work. 

Acetate  of  Amyl,  —  In  a  factory  in  which  art  goods  and  picture  frames 
were  made  was  found  a  minor  who  worked  at  spraying  acetate  of  amyl 
and  bronze  on  picture  frames.  Although  exposed  to  considerable  of  the 
fumes,  he  did  not  complain  of  the  work ;  indeed,  he  was  unusually  robust. 
An  efficient  blower  system  aided  in  the  removal  of  the  fumes.  This  work 
was  deemed  to  be  dangerous  to  the  health  of  the  minor,  and  subsequently 
this  process  was  included,  by  the  State  Board  of  Health,  in  the  list  of 
processes  from  which  minors  are  to  be  excluded. 

Exposure  to  Overheat. 

Exposure  of  minors  of  both  sexes  to  overheat  was  noted  to  be  unavoid- 
able in  certain  processes  connected  with  the  straw  hat,  woolen,  fabric  fin- 
ifihing  and  jewelry  industries.  A  similar  condition  was  noted  in  the 
glass-blowing  industry,  in  which  male  minors  were  exposed  to  the  extreme 
heat  and  glare  at  the  mouths  of  the  reheating  furnaces  in  a  large  glass 
foundry. 
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Exposure  to  Metallic  Poisons, 

Lead.  —  In  one  health  district  the  minors  working  in  printing  and 
lithographing  establishments  were  carefully  examined  for  signs  of  lead 
poisoning.  They  were  talked  to  in  a  kindly  manner^  and  it  was  escplained 
to  them  why  it  was  necessary  for  them  to  keep  their  hands  away  from 
their  mouths  and  f  aces^  also  the  importance  of  cleansing  their  hands  and 
teeth  before  eating.  The  employers  were  instructed  to  use  every  reason- 
able precaution  against  poisoning,  and  to  encourage  minors  in  personal 
cleanliness.  Wherever  molten  lead  was  found  the  proprietor  was  advised 
to  keep  the  minors  away  from  it  and  to  properly  hood  the  kettles.  A  sec- 
ond inspection  of  the  minors  was  often  quite  gratifying  in  their  improved 
personal  appearance. 

In  a  tile  factory  instructions  were  given  by  the  State  Inspector  of 
Health  to  allow  no  minors  to  work  in  that  part  of  th^  factory  in  which  the 
tiles  were  glazed,  an  operation  from  which  many  cases  of  lead  poisoning 
have  developed. 

In  a  printing  office  was  found  a  boy  helping  to  run  a  bronzing  machine 
which  was  not  equipped  with  a  fan.  The  manager  voluntarily  took  him 
from  the  work. 

Oeneral  Observations. 

A  State  Inspector  made  the  following  statements  with  regard  to  minors 
working  in  factories  as  obser\'ed  in  his  district,  in  which  the  industries 
are  widely  diversified :  — 

1.  Very  few  minors  were  employed. 

2.  Without  exception  the  minors  worked  under  satisfactory  sanitary  con- 
ditions. 

3.  Those  minors  employed  were^  as  a  rule,  in  good  physical  condition. 

The  reasons  for  the  above  facts  were  found  to  be  as  follows :  — 

1.  Certain  industries,  as,  for  example,  the  hat  industry,  for  economic 
reasons  employ  few,  if  any,  minors.  Other  industries,  such  as  iron  and 
steel,  i.e.,  cotton  machinery,  machine  tools,  foundries,  etc.,  employ  practi- 
cally no  minors  because  the  work  is  either  too  heavy  or  requires  skilled  labor. 

2.  The  home  conditions  of  the  minors  were,  as  a  rule,  satisfactory.  Many 
lived  in  comfortable  homes  in  country  towns  or  villages  with  their  parents. 
Few  lived  in  tenement  blocks. 

3.  The  officers  who  hire  the  operatives  will  not  take  on  mipors  who  appear 
to  be  in  poor  health. 

This  statement  accounts  for  a  group  of  ^^  selected  *'  minors  working  and 
living  under  satisfactory  conditions.  It  does  not  account  for  a  class  of 
minors  who  have  left  school  and  the  supervision  of  the  school  physician, 
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but  who  have  been  refused  employment  at  factories  because  of  more  or  less 
obvious  physical  imfitness.  In  this  latter  class  undoubtedly  there  must  be 
a  mass  of  tuberculous  material  entirely  without  supervision. 

Visits  to  factories  that  happened  to  coincide  with  visits  of  minor  appli- 
cants for  work  showed  that  superintendents  and  foremen  who  hire  the 
operatives^  as  a  rule,  will  say  to  an  undersized  minor  or  one  of  doubtful 
physical  condition^  that  there  is  no  work  for  him.  If^  on  the  other  hand, 
the  minor  appears  healthy  the  foreman  will  take  his  name  and  address 
and  send  for  him  when  a  vacancy  occurs. 

It  is  of  importance  to  account  for  this  unsupervised  class  because^  in 
the  first  place,  it  is  at  the  age  where  tactful  supervision  will  give  the  best 
results  and,  in  the  second  place,  it  will,  through  them,  bring  State  In- 
spectors of  Health  in  contact  with  other  members  of  their  families,  pos- 
sibly in  the  same  condition. 

By  the  following  method  an  attempt  is  being  made  in  this  health  dis- 
trict to  obtain  the  names  and  addresses  of  as  msnj  of  this  class  as  possi- 
ble :  the  officer  whose  duty  it  is  to  hire  operatives  under  eighteen  years  of 
age  is  asked  to  give  to  the  State  Inspector  of  Health  the  names  and 
addresses  of  all  minors  whom  he  rejects  for  physical  unfitness.  As  these 
minors  often  apply  to  several  factories,  several  chances  are  given  that  the 
Inspector  will  be  notified. 

The  minor  may  then  be  visited  at  his  home  by  the  State  Inspector  of 
Health,  and  in  this  way  be  given  proper  medical  supervision,  directly, 
through  the  family  physician,  district  nurse,  social  worker,  or  other  suit- 
able agency. 

In  a  number  of  instances  State  Inspectors  of  Health  have  given  assist- 
ance to  school  physicians  who  are  now  required  by  law  to  certify  that 
minors  are  physically  fit  to  perform  the  work  for  which  they  apply  to 
factories.  It  was  learned  that  at  least  in  one  instance  a  minor  who  was 
pronounced  physically  able  to  do  certain  work  by  a  school  physician, 
after  working  at  that  process  for  two  weeks  was  put  at  work  at  a  much 
harder  process,  so  hard  that  it  is  not  believed  that  the  school  physician 
would  have  given  his  consent  to  such  work  on  the  part  of  this  particular 
minor. 

INSPECTION   OF  MERCANTILE   ESTABLISHMENTS. 

Visits  to  mercantile  establishments  were  made,  as  a  rule,  only  on  com- 
plaint that  violations  of  the  faw  existed  on  the  premises.  The  need  of 
a  law  requiring  adequate  ventilation  in  mercantile  establishments  became 
manifest  during  the  inspections.  The  ventilation  of  many  of  these  estab- 
lishments was  found  to  be  inadequate.  This  was  especially  true  of  the 
so-called  '^  bargain  basements  *'  of  the  large  mercantile  houses. 
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HYGIENE  OF  TENEMENT  WORKROOMS. 

The  general  methods  of  inspecting  and  licensing  tenement  workrooms, 
and  guarding  the  public  health  against  infectious  diseases  which  might 
be  spread  by  means  of  contaminated  wearing  apparel,  has  been  described 
in  detail  in  previous  reports.  The  feature  in  connection  with  this  work 
which  deserves  mention  is  the  employment  of  women  assistants  in  Suf- 
folk County  to  inspect  and  license  the  tenement  house  workers  under  the 
direction  of  the  State  Inspector  of  Health  of  that  district. 

Early  in  the  work  it  became  apparent  that  besides  the  primary  object 
of  guarding  the  public  health  against  the  spread  of  contagious  diseases 
from  the  tenement  workrooms  there  was  a  great  field  for  educational  work 
among  the  inhabitants  of  the  congested  districts  to  bring  about  higher 
standards  of  hygienic  living.  It  was  felt,  however,  that  inasmuch  as  the 
home  workers  were  women,  friendly  contact  with  women  inspectors 
would  lead  to  more  efficient  results.  The  service  of  an  active,  intelligent, 
young  woman  was  first  obtained.  She  now  has  full  charge  of  visiting  the 
tenement  workrooms  and  coming  in  friendly  contact  with  the  workers. 
To  sketch  briefly  the  methods  of  inspection  and  supervision  of  this  worker 
may  be  worth  while. 

All  applications  for  licenses  to  work  on  wearing  apparel  at  home  are 
received  at  the  office  of  the  State  Inspector  of  Health.  These  are  turned 
over  to  the  woman  assistant,  who  visits  the  premises  to  determine  the 
number  of  rooms  occupied  by  the  family,  the  number  of  inmates  and  the 
sanitary  conditions  of  the  premises,  such  as  the  cleanliness  of  the  rooms, 
particularly  of  the  room  where  the  work  is  to  be  done.  The  condition  of 
the  health  of  the  inmates  is  ascertained,  inquiries  are  made  as  to  the  exist- 
ence of  any  communicable  diseases,  either  among  the  members  of  the 
family  applying  for  a  license  or  among  any  of  the  families  in  the  build- 
ing. If  all  the  conditions  are  satisfactory  a  license  is  issued.  At  the  time 
of  issuing  the  license  the  women  of  the  family  are  instructed  that  cleanly 
conditions  of  the  premises  must  be  maintained  at  all  times,  and  that  the 
license  must  be  promptly  returned  if  any  contagious  diseases  should  occur 
in  the  family  holding  the  license  or  among  any  of  the  occupants  of  the 
building.  Among  Italian  families  the  personal  instruction  is  supple- 
mented by  a  circular,  printed  in  Italian,  which  contains  instructions  rela- 
tive to  the  proper  sanitation  of  the  home.  If  at  any  time  objectionable 
conditions  are  found  on  the  premises,  or  ill  health  among  the  members  of 
the  family,  which  raise  a  question  as  to  whether  or  not  a  license  ought 
to  be  issued  in  the  given  case,  the  matter  is  referred  to  the  State  Inspector 
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of  Healthy  who  makes  a  yisit  to  the  premises  to  decide  whether  unhealth- 
ful  conditions  exist. 

A  record  of  each  tenement  workroom^  giving  a  detailed  statement  of  the 
sanitary  conditions^  and  also  the  number  of  the  license  issued,  or  if  the 
license  is  refused  stating  the  reason  for  such  refusal,  is  filed  at  the  office 
of  the  State  Inspector  of  Health.  A  street  card  index  of  all  tenement 
workrooms  is  also  on  file,  so  that  at  a  glance  all  the  licensed  tenement 
workrooms  in  any  street  or  in  any  house  in  the  district  can  be  readily  had. 
This  street  card  index  is  especially  useful  in  checking  off  the  cases  of  com- 
municable diseases  that  occur  in  the  district. 

The  local  boards  of  health  submit  daily  lists  of  diseases  dangerous  to 
public  health  which  are  reported  to  them.  These  are  checked  off  on  the 
street  index  of  the  tenement  workrooms.  If  a  contagious  disease  is 
reported  from  a  building  where  a  tenement  workroom  is  located,  the  prem- 
ises are  visited  not  by  the  woman  assistant  but  by  the  State  Inspector 
of  Health  himself,  and  if  public  safety  requires  it  the  license  is  revoked 
and  all  work  on  the  premises  is  stopped.  In  case  any  article  of  wearing 
apparel  is  found  to  have  been  in  contact  with  infectious  material  these 
articles  are  retained  on  the  premises,  and  the  local  board  of  health  is  noti- 
fied to  take  such  action  as  the  public  safety  may  require. 

The  tenement  workrooms  in  the  congested  districts  are  inspected  fre- 
quently in  order  to  maintain  good  sanitary  conditions.  If  it  appears  that 
the  premises  are  not  maintained  in  proper  sanitary  conditions,  as  is  fre- 
quently apt  to  be  the  case  when  a  visit  of  the  inspector  is  not  expected,  the 
license  is  revoked. 

The  frequent  friendly  visits  by  the  woman  assistant  to  the  homes  in  the 
congested  district,  and  the  friendly  advice  given  by  her  to  the  holders  of 
licenses,  resulted  in  raising  the  general  standard  of  sanitation  of  these 
homes.  The  conditions  prevailing  in  the  homes  where  licenses  are  held 
are  far  better  than  those  found  to  exist  in  similar  homes  where  no  work  is 
done,  and  which  are  consequently  not  subject  to  inspection. 

The  services  of  the  woman  assistant  proved  so  valuable  in  the  work 
that  a  second  assistant  was  obtained. 

We  thus  have,  disseminated  throughout  the  congested  districts,  many 
homes  which  are  frequently  inspected  by  friendly  visitors,  where  condi- 
tions are  maintained  at  a  higher  standard  than  would  otherwise  prevail. 
The^te  cleaner  houses  have  a  good  educational  effect  on  the  other  tenants 
in  the  neighborhood. 

Special  efforts  were  directed  during  the  year  to  locate  all  industrial 
establishments  sending  out  work  which  would  come  under  the  statute 
provisions.    This  was  done  by  inquiry  from  the  workers,  also  by  watching 
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the  advertisements  in  the  press,  where  firms  advertise  for  home  workers. 
It  was  thus  learned  that  some  of  the  fashionable  dressmaking  establish- 
ments often  send  some  of  their  work  to  dwelling  houses.  Many  neckwear 
establishments  were  also  found  which  sent  work  out  to  the  homes  without 
requiring  licenses  from  the  workers.  All  these  firms  were  notified  of  the 
law,  a  complete  registration  was  made  of  their  workers,  and  work  is  not 
given  out  now  by  these  firms  without  licenses. 

Attention  was  called  in  previous  reports  to  a  variety  of  industries,  tiie 
extent  of  which  could  not  be  determined,  which  are  carried  on  in  homes 
and  for  which  no  license  is  at  present  required,  for  th^  law  provides  only 
for  the  licensing  of  places  where  work  is  done  on  wearing  apparel. 
Among  the  industries  carried  on  in  tenement  houses  were  home  launder- 
ing and  the  manufacture  of  lace  curtains,  mesh  bags,  paper  boxes,  arti- 
ficial flowers,  baseballs,  cigars  and  cigarettes.  Another  curious  industry 
was  observed  in  a  tenement  house  which  should  be  added  to  the  above 
list,  —  the  making  of  '^  skewers  and  frills  '^  used  in  high-class  restaurants 
for  the  decoration  of  mutton  chops  served  to  the  patrons.  It  is  certain 
that  if  the  patrons  of  these  restaurants  could  see  the  conditions  under 
which  these  ornaments  were  produced  they  would  prefer  to  dispense  witii 
the  ornamentation  of  meats  served  to  them. 

The  question  as  to  the  advisability  of  doing  away  entirely  witii  the 
working  on  wearing  apparel  in  tenement  houses  is  rather  a  complex  one 
and  cannot  be  settled  from  the  standpoint  of  public  health  alone.  There 
are  many  economic  factors  which  must  be  taken  into  consideration,  such 
as  the  effects  on  certain  industries  by  such  prohibition,  the  earning  capac- 
ity of  home  workers,  the  effect  of  such  home  work  on  the  earning  capacity 
of  the  shop  workers,  and,  above  all,  as  to  the  likdihood  or  the  possibility 
of  enforcing  such  a  prohibition. 

As  matters  stand  now  perhaps  more  than  half  of  the  holders  of  licenses 
in  the  State  are  fairly  comfortably  situated  and  carry  on  the  work  in 
homes  where  the  sanitary  conditions  are  beyond  reproach.  The  women 
who  do  the  work,  consisting  mainly  of  crocheting  on  ladies'  underwear, 
embroidery  on  waists,  etc.,  work  at  ridiculously  low  prices,  and  do  it  either 
as  a  pastime  or  for  the  small  amount  of  pin  money.  No  special  hardship 
would  be  incurred  by  these  workers  if  such  work  were  prohibited.  On 
the  other  hand,  it  might  induce  many  of  the  workers  to  spend  their  time 
more  profitably.  When  a  woman  comes  to  the  office  of  the  State  Inspector 
of  Health,  for  instance,  accompanied  by  her  maid  and  pet  dog,  to  ask 
for  a  license  to  do  sewing  on  aprons  for  which  she  receives  twenty-five 
cents  a  dozen,  the  work  to  be  done  in  a  comfortable  single  family  house 
in  the  suburbs,  —  such  a  worker  would  in  all  probability  not  suffer  by 
being  deprived  of  this  source  of  revenue,  but  the  house  would  undoubt- 
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edly  benefit  by  the  additional  attention  which  the  mother  might  give  to 
her  four  yonng  children.  There  are,  on  the  other  hand,  many  Armenian 
women  engaged  in  this  work  whose  earnings,  however  small,  help  to  in- 
crease the  meagre  family  income. 

ITie  problem  is  somewhat  different  when  we  consider  the  workers  in 
the  congested  tenement  district.  Prohibition  of  home  work  would,  in 
many  instances,  mean  considerable  hardship  for  many  families  whose 
meagre  incomes  are  increased  by  the  earnings  of  the  women,  who  are 
engaged  in  finishing  men's  trousers.  The  work  which  these  women  take 
home  enables  them  to  attend  to  their  housework  and  look  after  the  chil- 
dren, —  duties  which  prevent  them  from  going  to  work  in  the  shops. 

It  must  also  be  considered  that  the  enforcement  of  prohibiting  home 
work  would  be  a  matter  of  extreme  difiiculty  and  might  result  in  the  work 
being  done  in  homes  not  subject  to  any  inspection,  under  conditions  far 
worse  than  are  prevalent  now  in  the  tenement  workrooms. 

Numerical  Data  for  AU  Districts. 

Total  number  of  visits  to  tenement  workrooms, 4,407 

Number  of  licenses  granted, 2,413 

Number  of  licenses  refused, 122 

Number  of  licenses  revoked, .  413 

Of  the  413  licenses  revoked,  60  were  revoked  on  account  of  contagious 
diseases  that  occurred  among  the  families  of  the  tenement  workers. 

Numerical  Data,  Suffolk  County. 

Total  number  of  visits  to  tenement  workrooms, 3^00 

Number  of  licenses  granted, 1,277 

Number  of  licenses  refused,  - 98 

Number  of  licenses  revoked, 402 

Number  not  found, 395 

Of  the  licenses  revoked  49  were  revoked  on  account  of  contagious  dis- 
eases in  the  family  as  follows :  — 

Scarlet  fever, 30 

Diphtheria, 11 

Tuberculosis, 2 

Measles, 3 

Chicken-poz, 1 

Two  cases  of  impetigo  contagiosa  were  found  in  the  course  of  inspec- 
tion, and  the  licenses  were  revoked. 
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SANITATION  OF   STATION  HOUSES. 

In  accordance  with  chapter  405  of  the  Acts  of  1910  the  State  Inspectors 
of  Health  made  the  second  annual  examination  of  police  station  houses, 
lock-ups  and  houses  of  detention,  and  in  accordance  with  chapter  282 
of  the  Acts  of  1911  the  first  annual  examination  (excluding  Suffolk 
County)  of  houses  of  correction,  prisons  and  reformatories.  Following 
the  provisions  of  chapter  405  of  the  Acts  of  1910  the  State  Board  of 
Health  have  prescribed  the  following  general  rules  concerning  police 
station  houses,  lock-ups  and  houses  of  detention:  — 

1.  As  to  furnishing  and  Use  of  Drinking  Cups.  —  The  provision  of  the 
common  drinking  cup  is  unlawful  in  accordance  with  the  provisions  of  chap- 
ter 428  of  the  Acts  of  1910.  A  drinking  cup  after  use  by  one  person  should 
be  washed  clean  before  being  used  by  another. 

2.  As  to  Dishes  used  for  Food.  —  All  dishes  and  utensils  used  for  food 
should  be  thoroughly  cleaned  and  washed  in  boiling  water  after  use. 

3.  As  to  Bedding.  —  Every  woman  prisoner  should  be  furnished  with  a 
mattress.  The  mattress  should  have  a  smooth  surface  and  be  covered  with 
rubber  or  other  waterproof  material.  This  should  be  encased  in  a  slip  of 
washable  material  or  covered  with  a  sheet  These  slips  or  sheets  should  be 
changed  for  each  occupant  and  washed.  Both  mattresses  and  coverings 
should  be  removed  from  the  cells  during  the  day  and  thoroughly  aired. 

4.  As  to  Ventilation.  —  All  cells  should  be  adequately  ventilated.  (Cells 
ventilated  by  means  of  openings  into  ventilating  flues  must  have  some  means, 
mechanical  or  other,  for  creating  a  circulation  of  air.) 

In  a  number  of  instances  no  material  change  in  conditions  observed  at 
the  time  of  first  examination  was  noted  on  second  examination.  Many 
places  were  in  good  condition  on  first  inspection,  whereas  others  were  not- 
In  some  cases  very  marked  changes  were  made;  for  instance,  in  one  town 
a  lock-up  was  established  in  a  new  town  hall ;  in  several  places  plans  were 
submitted  for  approval  by  the  State  Board  of  Health  for  a  new  station 
house,  and  in  others  the  State  Inspectors  of  Health  reported  the  comple- 
tion of  new  lock-ups  and  station  houses  following  the  approval  of  plans 
by  the  State  Board  of  Health.  In  those  instances  where  no  material 
change  in  conditions  was  noted,  steps  were  taken  by  the  State  Board  of 
Health  to  have  the  State  Inspectors  of  Health  follow  up  reconunenda- 
tions  and  suggestions  made.  In  some  towns  the  motto  seemed  to  be  that 
"  anything  was  good  enough  for  tramps  and  drunks,'*  while  others  endeav- 
ored to  have  places  of  detention  come  up  to  as  high  a  standard  as  possible. 

It  was  evident  in  many  instances  that  more  attention  should  be  given 
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to  the  care  of  drinking  cups.  There  appeared  to  be  a  great  tendency 
not  to  keep  them  in  as  cleanly  a  condition  as  they  should  be.  It  was 
obsenred  that  many  times  the  cups  were  merely  rinsed  with  faucet  water, 
no  attempt  being  made  to  sterilize  tliem. 

The  following  example  of  an  excellent  station  housa  is  worth  de- 
tailing :  — 

A  brick  structure  divided  into  two  portions  which  may  be  described  as 
(1)  administratiye  and  ofBcers'  quarters  and  (2)  prisoners^  quarters. 

1.  Tlie  administrative  and  officers'  quarters  are  ample,  clean,  well 
lighted,  well  ventilated  and  in  all  respects  satisfactory.  The  officers'  dor- 
mitory has  bathrooms  connected  and  is  a  sanitary  sleeping  place. 

2.  The  prisoners'  quarters  are  divided  into  two  sections :  (a)  for  women 
and  (b)  for  men. 

(a)  The 'women's  section  is  presided  over  by  the  police  matron  who 
lives  in  the  station  house  and  is  always  on  duty.  There  are  4  steel  cells 
for  women  under  arrest,  in  which  tlie  light  is  fairly  good,  the  ventilation 
and  cleanliness  excellent.  Each  cell  is  provided  with  a  steel  bunk,  a  mat- 
tress, sheets  and  blankets,  which  are  kept  clean  at  all  times  by  the  map 
tron.  In  each  cell  is  a  water-closet  of  good  pattern  which  is  frequently 
flushed. 

There  is  also  a  special,  clean,  well-lighted  and  cheery  room,  provided 
with  an  excellent  bed,  for  women  under  detention  but  not  really  under 
arrest,  —  those  "  held  on  suspicion  "  or  for  a  few  hours  only. 

A  special  bathroom  with  bathtub,  which  is  kept  scrupulously  clean,  is 
provided  for  women  prisoners. 

A  special  accident  or  emergency  room  is  provided  for  women  prisoners 
who  may  be  ill  or  injured.  In  this  are  provisions  for  hot  and  cold  running 
water,  bandages,  surgical  dressings  and  instruments  and  a  sterilizer  for 
such  minor  operations  as  may  be  necessary,  all  thoroughly  clean. 

The  police  matron  is  provided  with  excellent  quarters  directly  connected 
with  the  women's  quarters.  She  provides  meals  for  women  under  arrest 
and  personally  attends  to  washing  the  dishes.  Every  woman  prisoner  has 
her  own  drinking  cup  which  is  cleaned  by  the  matron. 

(b)  The  men's  section  has  15  steel  cells  on  the  street  floor  and  3  for 
dirty  and  noisy  prisoners  on  the  basement  floor.  These  cells  are  of  steel, 
with  bars  at  their  tops,  and  although  somewhat  small  are  well  ventilated. 
The  light  in  those  distant  from  the  windows  is  moderately  poor,  in  the 
others  fairly  good.  Cleanliness  is  excellent.  The  floors  of  the  cell  rooms 
are  of  concrete  and  slightly  sloping,  so  that  a  hose  may  be  tttmed  into 
the  cells  and  they  may  be  thoroughly  washed  out  Clean  mattresses  and 
blankets  are  used  in  steel  bunks.     Every  cell  is  provided  with  a  good 
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water-closet  which  is  frequently  flushed  to  the  sewer  by  the  janitor  who 
is  in  constant  attendance. 

An  emergency  room  for  males  under  aiTest,  similar  to  that  for  women 
as  above  described,  is  provided. 

Individual  flrinking  cups  are  provided  and  well  cared  for.  Coffee  is 
the  only  food  or  drink  provided  for  males;  meals  when  desired  are 
brought  in  from  various  restaurants. 

The  cleanliness  observed  in  this  station  house  was  worthy  of  commenda- 
tion, particularly  in  the  quarters  for  women  under  arrest 

Tliis  first  examination  of  jails,  houses  of  correction  and  reformatories 
revealed  the  fact  that  as  a  rule  they  were  in  a  condition  worthy  of  com- 
mendation. In  a  few  instances,  while  a  jail  or  house  of  correction  might 
be  termed  as  a  well  kept  and  well  managed  institution,  it  might  not  be 
up  to  the  standard  of  modern  day  architecture.  The  bucket  system  for 
the  disposal  of  excrement,  for  example,  was  an  objectionable  feature. 


INSPECTION  OF   SLAUGHTERHOUSES. 

Slaughterhouse  conditions  were  found  to  be  improving,  although  there 
were  a  number  of  complaints  received  of  violations  of  the  laws  regarding 
the  inspection  of  slaughtering  and  the  slaughtering  of  diseased  animals. 

It  was  suspected  that  in  many  instances  cattle  were  taken  to  some  place, 
either  within  or  without  the  State,  where  inspection  was  lax,  slaughtered 
and  brought  back  to  be  sold. 

Many  towns  had  either  no  inspector  or  one  who  was  incompetent,  and 
the  opinion  was  that  all  slaughtering  should  be  done  in  district  or  munic- 
ipal slaughterhouses  under  the  supervision  of  the  State. 

In  two  instances  slaughtered  animals  were  seized  and  condemned  as 
being  tubercular. 

There  was  a  prosecution  in  the  town  of  Wilbraham  for  slaughtering  in 
the  absence  of  the  inspector.  The  man  was  fined  $50  on  one  count,  and 
on  the  other  count  —  that  of  having  in  his  possession,  with  intent  to  sell, 
unstamped  meat  —  the  case  was  continued  from  day  to  day. 

Conditions  noted  specifically  in  certain  towns  are  as  follows :  — 

Ahington,  —  The  slaughterhouse  has  been  made  over,  as  requested  by  the 
local  board. 

Brockton,  —  The  inspection  work  is  carefully  carried  out. 

Fairhaven,  —  Complaints  of  slaughtering  diseased  animals  led  to  an  inves- 
tigation, rive  animals  found  to  be  tubercular  were  seized  and  destroyed 
and  the  inspectors  were  examined  and  approved. 

Lawrence.  —  The  board  of  health,  recognizing  the  practice  of  driving  cat- 
tle, etc.,  across  the  New  Hampshire  border  to  be  slaughtered  and  bringing 
the  carcasses  back  into  Massachusetts,  bearing  the  New  Hampshire  inspection 
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Btamp,  after  a  conference  with  the  State  Inspector  of  Health,  adopted  the 
foUowing  regulation:  — 

No  carcasseB  or  parts  of  carcasses  of  cattle,  calves,  sheep,  swine  or  goats 
shall  be  sold  or  offered  for  sale  in  the  dty  of  Lawrence,  unless,  at  the  time 
at  which  such  carcasses  are  inspected  by  the  inspector  of  meats  and  provi- 
sions of  the  city  of  Lawrence,  there  be  attached  to  such  carcasses  the  thoracic 
organs,  or  unless  such  carcasses  have  been  duly  inspected  and  passed  by  a 
meat  inspector  of  the  United  States  Department  of  Agriculture,  or  by  an 
inspector  of  a  board  of  health,  as  provided  in  section  102  of  chapter  56  of 
the  Revised  Laws  and  section  103  of  said  chapter  as  amended  by  section  471 
of  the  Acts  of  1909,  or  by  an  inspector  of  the  State  Board  of  Health,  or  by 
a  State  Inspector  of  Health,  as  provided  in  chapter  329  of  the  Acts  of  1908, 
as  amended  by  chapter  474  of  the  Acts  of  1909. 

MiddUborough.  —  Inspection  work  in  this  town  has  been  revolutionized 
since  the  appointment  of  the  new  inspector. 

Palmer.  —  Changes  suggested  by  the  State  Inspector  of  Health  have  been 
carried  out. 

Reading.  —  Illegal  Slaughtering  has  been  discontinued. 

Southampton.  —  One  slaughterhouse  was  inspected  and  conditions  were 
found  to  be  good. 

Swansea.  —  Violations  of  the  law  regarding  slaughtering  without  a  license 
and  inspecting  unlawfully  slaughtered  products  led  to  an  investigation.  In 
consequence,  both  licensees  and  inspectors  suffered  suspension  of  licenses 
and  official  duties  for  periods  of  ten  days  each,  and  slaughterhouses  were 
closed,  cleaned  up  and  made  more  satisfactory  for  carrying  on  business. 

Weatport.  —  Violations  similar  to  those  in  Swansea  resulted  in  the  same 
methods  of  suspension,  closure  and  cleaning  up. 

WHbraham.  —  There  was  one  prosecution  for  slaughtering  in  the  absence 
of  the  inspector.  • 

Worcester.  —  The  records  of  the  local  inspectors  showed  a  gradual  de- 
crease in  the  number  of  tubercular  cattle  slaughtered. 

THE  STATE  INSPECTORS  OF  HEALTH. 

Heai/th  District  No.  1. 

Adah  S.  MacKnioht,  M.D.  (Jefferson  Medical  College,  Philadelphia,  1888). 

Hospital  work, 1888-1890 

Colliery  surgeon,  mining  hospital,  Luzerne  County,  Pennsyl- 
vania,         1890-1895 

Deputy   Medical    Inspector   to    the   Pennsylvania   Board    of 

Health, 1891-1895 

X   Secretary,  board  of  health,  Freeland,  Pa., 1892-1895 

Health  Officer,  Little  Compton,  R.  I., 1896-1899 

Medical  examiner,  1st  district,  Rhode  Island,  ....  1897-1900 

Health  officer,  Tiverton,  R.  L,  .        .        .        .        .        .        .  1899-1900 

Physician  in  charge  of  the  tuberculosis  department  of  the  City 

Hospital,  Fall  River, 1903-1907 
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Examining  physician  for  the  Massachusetts  State  Sanatoriom 

at   Rutland, 1903-1910 

Appointed  State  Inspector  of  Health, 1907 

President  of  the  Association  of  the  State  Inspectors  of  Health 
of  Massachusetts. 

355  North  Main  Street,  Fall  River,  Mass. 

Heai/th  Distbict  No.  2. 

Eluott  Washburn,  M.D.  (Harvard  Medical  School,  1892). 

House  surgeon  of  Boston  City  Hospital, 1892-1893 

Chairman  of  the  Taunton  board  of  health,      ....    1896-1908 

Appointed  State  Inspector  of  Health, 1907 

50  Broadway,  Taunton,  Mass. 

Health  District  No.  3. 

Wallace  C.  Keith,  A.B.  (Amherst  College,  1880),  M.D.  (Harvard  Medical 
School,  1884). 
Interne  in  Boston  City  Hospital,      ......    1883-1885 

Appointed  State  Inspector  of  Health, 1907 

237  North  Main  Street,  Brockton,  Mass. 

Heai/th  District  No.  4. 

Harry  Likekthal,  A.B.  (Harvard  College,  1900),  M.D.  (Harvard  Medical 
School,  1904). 
Volunteer  assistant  in  neurological  clinic,  Massachusetts  Gen- 
eral Hospital, 1904-1907 

Inspector  of  schools  for  the  city  of  Boston,      ....    1906-1908 
Member  of  medical  staff  of  Mt.  Sinai  Hospital  Society  since  1905 

Assistant  in  Pulmonary  diseases,  Tufts  College  Medical  School, 

since 1910 

Appointed  State  Inspector  of  Health, 1907 

442  Warren  Street,  Roxbury,  Mass. 

Health  District  No.  5. 

Frank  L.  Morse,  M.D.  (Harvard  Medical  School,  1894). 
Surgical  house  officer,  Boston  City  Hospital,  ....    1894-1896 
Assistant  resident  physician,  South  Department,  Boston  City 

Hospital, 1896-1897 

Medical  and  sanitary  inspector   to  the   Massachusetts   State 

Board  of  Health, 1898-1905 

Medical  inspector  to  the  Somerville  board  of  health  since        •  1903 

Superintendent   of   the    Somerville    Hospital    for   Contagious 

Diseases  since 1906 

Appointed  State  Inspector  of  Health, 1909 

78  Highland  Avenue,  Somerville,  Mass. 
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Heai/th  Distbict  No.  6. 
William  W.  Walcott,  S.B.  (Massachusetts  Institute  of  Technology,  1901), 
M.D.  (Harvard  Medical  School,  1905). 
House  officer,  Massachusetts  General  Hospital,        .        .        .    1905-1906 

Appointed,  State  Inspector  of  Health, 1907 

32  West  Central  Street,  Natick,  Mass. 

Health  Distbict  No.  7. 

J.  Wm.  Voss  (St.  Dunstan's  College,  1891),  M.D.  (Medical  Department  of 
the  University  of  Pennsylvania,  1894). 

Appointed  State  Inspector  of  Health, 1907 

366  Cahot  Street,  Beverly,  Mass. 

Health  District  No.  8. 

Wm.  Hall  Coon,  M.D.  (Bellevue  Hospital  Medical  College,  New  York,  1897). 
Assistant  physician,  Northampton  Insane  Hospital,  .        .        .    1897-1898 

Appointed  State  Inspector  of  Health, 1907 

92  Main  Street,  Haverhill,  Mass. 

Hbai/th  District  No.  9. 

Charles  E.  Simpson,  M.D.  (Harvard  Medical  School,  1883). 
Superintendent  of  the  hospital  of  the  Lowell  Hospital  Assoda^ 

tion,  LoweU, 1886-1911 

Appointed  State  Inspector  of  Health, 1907 

100  Holyrood  Avenue,  Lowell,  Mass. 

Heai/th  District  No.  10. 

LiEWis  Fish,  M.D.  (Baltimore  Medical  College,  1898). 

Api>ointed  State  Inspector  of  Health, 1907 

86  Day  Street,  Fitchburg,  Mass. 

Health  Dismicr  No.  11. 

HIjelvin  G.  Overlook,  M.D.  (Baltimore  Medical  College,  1896). 

Appointed  State  Inspector  of  Health, 1907 

91  Chandler  Street,  Worcester,  Mass. 

Heai/th  District  No.  12. 

Jahes  V.  W.  Boyd,  M.D.  (College  of  Pl]^cians  and  Surgeons,  New  York, 
•  1894). 

Interne,  Randall's  Island  Hospital, 1895 

Appointed  State  Inspector  of  Health, 1909 

24  Oxford  Street,  Springfield,  Mass. 
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Heai/th  Distbiot  No.  13. 

John  S.  Hitchcock,  A.B.,  M.A.  (Amherst  College^  1889,  1905),  M.D.  (Urn- 
versity  of  Maryland,  School  of  Medicine,  1893). 

Appointed  State  Inspector  of  Health, 1910 

160  Main  Street,  Northampton,  Mass. 

Heai/th  District  No.  14. 

Lyman  A.  Jones,  A.B.,  A.M.  (Lawrence  University,  1886,  1889),  M.D.  (Har- 
vard Medical  School,  1891). 

House  officer,  Worcester  City  Hospital, 1890-1891 

Assistant  in  Worcester  Insane  Hospital, 1892-1895 

Studied  in  Germany, 1895-1896 

Physician  to  North  Adams  board  of  health,      ....    1903-1904 

Appointed  State  Inspector  of  Health, 1907 

Secretary  of  the  Association  of  the  State  Inspectors  of  Health 
of  Massachusetts. 

141  Church  Street,  North  Adams,  Mass. 


LIST  OF  CITIES  AND  TOWNS  INCLUDED  IN  EACH  HEALTH 

DISTRICT. 


Acushnet. 

Barnstable. 

Bourne. 

Brewster. 

Chatham. 

Chilmark. 

Dartmouth. 

Dennis. 

Eastham. 

Edgartown. 

Fairhaven. 

Fall  Riveb. 


Health  District  No.  1. 

Falmouth. 

Freetown. 

Gay  Head. 

Gosnold. 

Harwich. 

Marion. 

Mashpee. 

Mattapoisett 

Nantucket. 

Nev^  Bedford. 

Oak  Bluffs. 

Orleans. 


Provincetown. 

Rochester. 

Sandwieh. 

Somerset. 

Swansea. 

Tisbury. 

Truro. 

Wareham. 

Wellfleet. 

West  Tisbury. 

Westport. 

Yarmouth.  —  (36) 


Attleborough. 

Avon. 

Bellingham. 

Berkley. 

Blackstone. 

Brain  tree. 

Canton. 

Dedham. 


Health  District  No.  2. 

Dighton. 

Easton.   . 

Foxborough. 

Franklin. 

Holbrook. 

Mansfield. 

Milton. 

Norfolk. 


Norton. 
'  North  Attleborough. 
Norwood. 
Plain  viUe. 

QUIKOY. 

Randolph. 
Raynham. 
Rehoboth. 
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Seekonk. 

Taunton. 

Westwood. 

Sharon. 

Walpole. 

Wrentham*  —  (31) 

StotxgbtoQ. 

Health  District  No.  3. 

Abington. 

Hanson. 

Pembroke. 

Bridgewater. 

Hingham. 

Plymouth. 

Bbockton. 

Hull. 

Plympton. 

Carver. 

Klingston. 

Rockland. 

Coh  asset. 

LakeviUe. 

Scituate. 

Dnxbury. 

Marshfield. 

West  Bridgewater. 

FiARt  Bridgewater. 

Middleborough. 

Weyipouth. 

Halifax. 

Norwell. 

Whitman.— (25) 

Hanover. 

Hrai/th  Disibiot  No.  4. 

Boston. 

Revere. 

Winthrop.  —  (4) 

CHEfiAKA. 

EEeai/th  District  No.  5. 

Arlington. 

Mkdford. 

Stoneham. 

Bebnont. 

Melrose. 

Wakefield. 

• 

CAMBBmax. 

North  Reading. 

Wai/tham. 

EVE3»IT. 

Reading. 

Watertown.  —  (14) 

MaTiDEK. 

SOMERVTTJiE. 

Hbai/th  District  No.  6. 

r-,. 

1 

Ashland. 

Medfleld. 

Sherbom. 

Brookline. 

Medway. 

Shrewsbury. 

Dover. 

Mendon. 

Southborough. 

Framingham. 

Milford. 

Sudbury. 

Grafton. 

MilliB. 

Upton. 

HoUiston. 

Natick. 

Wayland. 

Hopedale. 

Needham. 

Wellesley. 

Hopkinton. 

Newton. 

Westborough. 

Mahlborouoh. 

Northborough. 
Hbai/th  District  No.  7. 

Weston.— (27) 

Beverlt. 

Lynnfield. 

Rockport. 

Danvers. 

Manchester. 

SaTiEK. 

Essex. 

Marblehead. 

Saugus. 

GliOtrCXSTEB. 

Middleton. 

Swampscott. 

Hamilton. 

Nahant. 

Topsfield. 

Ipswich. 

Peabody. 

Wenham.— (19) 

Lyitn. 
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Health  District  No.  8. 


Auburn. 

Brimfield. 

Brookfield. 

Charlton. 

Douglas. 

Dudley. 

Holland. 

Leicester. 


Amesbury. 

Haverhill. 

Newbubyport. 

Andover. 

TiA  WHENCE. 

North  Andover. 

Boxford. 

Merrliuac. 

Rowley. 

Georgetown. 

Methuen. 

Salisbury. 

Groveland. 

Newbury. 
Health  District  No.  9. 

West  Newbury.— (16 

Acton. 

Dunstable. 

Shirley. 

Ayer. 

Groton. 

Stow. 

Bedford. 

Harvard. 

Tewksbury. 

Billerica. 

Lexington. 

Townsend. 

Boxborough. 

Lincoln. 

Tyngsborough. 

Burlington. 

Littleton. 

Westford. 

Carlisle. 

LoWKIJi. 

Wilmington. 

Chelmsford. 

Maynard. 

Winchester. 

Concord. 

Pepperell. 

WOBURN.— (28) 

Dracut. 

Heai/ph  District  No.  10. 

Ashbumhaxn. 

Hardwick. 

Petersham. 

Ashby. 

Holden. 

Phillipston. 

Athol. 

Hubbardston. 

Princeton. 

Barre. 

Hudson. 

Royalston. 

Berlin. 

Lancaster. 

Rutland. 

Bolton. 

Leominster. 

Sterling. 

Boylston. 

Lunenburg. 

Templeton. 

Clinton. 

New  Braintree. 

West  Boylston. 

Dana. 

Oakham. 

Westminster. 

FirOHBURG. 

Paxton. 

Winehendon.  —  (31 ) 

Gardner. 

Health  District  No.  11, 

1 

Millbury. 

Northbridge. 

North  Brookfield. 

Oxford. 

Southbridge. 

Spencer. 

Sturbridge. 


Sutton. 

Uxbridge. 

Wales. 

Warren. 

Webster. 

West  Brookfield. 

Worcester.  —  (22) 
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HEAiiTH  District  No.  12 

• 

Agawam. 

HOLYOKE. 

South  Hadley. 

Blandford. 

Huntington. 

Southwick. 

Chicopee. 

Longmeadow. 

Springfield. 

East  Longmeadow. 

Ludlow. 

ToUand. 

Enfield. 

Monson. 

Ware. 

Granby. 

Montgomery. 

West  Springfield. 

Granville. 

Palmer. 

Westfi'eld. 

Greenwich. 

Bussell. 

Wilbraham.--(25) 

Hampden. 

Heai/th  District  No.  13. 

Amherst. 

GiU. 

Pelham. 

Ashfield. 

Goshen. 

Plainfield. 

Belchertown. 

Greenfield. 

Prescott 

Bemardston. 

Hadley. 

Shelbume. 

Buekland. 

Hatfield. 

Shutesbury. 

Chesterfield. 

Leverett. 

Southampton. 

Colrain. 

Leyden. 

Sunderland. 

Conway. 

Montague. 

Warwick. 

Cummington. 

New  Salem. 

Wendell. 

Deerfield. 

Northampton. 

Westhampton. 

Easthampton. 

Northfield. 

Whately. 

Erving. 

Orange. 
Health  District  No.  14. 

Williamsburg.— (36) 

Adams. 

Hinsdale. 

PlTTSPIELD. 

Alford. 

Lanesborough. 

Richmond. 

Becket 

Lee. 

Rowe. 

Charlemont. 

Lenox. 

Sandisfield. 

Cheshire. 

Middlefield. 

Savoy. 

Chester. 

Monroe. 

Sheffield. 

Clarksbnrg. 

Monterey. 

Stockbridge. 

Dalton. 

Mount  Washington. 

Tyringham. 

Egremont. 

New  Ashford. 

Washington. 

Florida. 

New  Marlborough. 

West  Stockbridge. 

Great  Barrington. 

North  Adams. 

Williamstown. 

Hancock. 

Otis. 

Windsor. 

Hawley. 

Peru. 

Worthington.— (40) 

Heath. 

1 
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Cities  and  Towns  alphabetically  arranged. 


Health 

Health 

Diotrict 

City  or  Town. 

County. 

District 

City  or  Town. 

County. 

Number. 

Number. 

3 

Abington, 

Plprmouth. 

14 

Dalton, 

Berkshire. 

9 

Aoton,    . 

Middlesex. 

10 

Dana,    .... 

Worcester. 

1 

Acushnet, 

Bristol. 

7 

Danvers, 

Essex. 

14 

Adams,  . 

Berkshire. 

1 

Dartmouth,  . 

Bristol. 

12 

Ajcawnm,  * 

Hampden. 

2 

Dedham, 

Norfolk. 

U 

Alford,  . 

Berkshire. 

13 

Deerfield,       . 

Franklin. 

8 

Ameabury,     . 

Essex. 

1 

Dennis, 

Barnstable. 

13 

Amherst, 

Hampshire. 

2 

Dighton, 

Bristol. 

8 

Andover, 

Essex. 

11 

Douglas, 

Worcestier. 

6 

Arlini^ii, 

Middlesex. 

6 

Dover, 

Norfolk. 

10 

Ashbumham, 

Worcester. 

9 

Dracut, 

Middleaex. 

10 

Ashby,  . 

Middlesex. 

11 

Dudley, 

Woroerter. 

13 

Ashfield. 

Franklin. 

9 

Dunstable,    . 

Middlesex. 

6 

Ashland, 

Middlesex. 

3 

Duxbury, 

Plymouth. 

10 

Athol.    . 

Worcester. 

2 

Attleborough, 

Bristol. 

3 

East  Bridgewaier, 

Plymouth. 

11 

Auburn, 

Worcester. 

13 

East  Longmeadow, 

HamiKien. 

2 

Avon,     . 

Norfolk. 

1 

Eastham, 

Barnstable. 

0 

Ayer,     . 

Middlesex. 

13 

EUisthampton, 

Hampshira. 

2 

Easton, 

Bristol. 

1 

10 
14 

9 
13 

2 

Barnstable,    . 
Barre,    . 
Becket,  . 
Bedford, 
Belohertown, 
BelUncham,  . 

m 

Barnstable. 

Worcester. 

Berkshire. 

Middlesex. 

Hampshire. 

Norfolk. 

1 

14 

12 

13 

7 

6 

Edgartown,    . 
Egremont, 
Enfield, 
Erving, 

Essex 

Everett, 

Dukes. 

Berkshire. 

Hampshire. 

Franklin. 

Essex. 

Middlesex. 

5 
2 

10 

13 

7 

9 

2 

4  #« 

Belmont, 

Berkley, 

Berlin,   . 

Bernardston, 

Beverly, 

Billerioa, 

Blackstone,    . 

Blandford,     . 

Bolton, 

Boston, 

Middlesex. 

BrlHol. 

Worcester. 

Franklin. 

Essex. 

Middlesex. 

Worcester. 

Hampden. 

Worcester. 

Suffolk. 

1 
I 
1 

10 
14 
2 
6 
2 
1 

Fairhaven,     . 
Fall  River, 
Falmouth,     . 
FrrcHBURO,  . 
Florida, 
Foxborough, 
Framingham, 

Bristol. 

Bristol. 

Barnstable. 

Worcester. 

Berkshire. 

Norfolk, 

Middlesex. 

12 

10 

4 

Franklin, 
Freetown, 

Norfolk. 
Bristol. 

1 
9 
8 

10 
2 
1 
3 

11 
3 

11 
8 

13 
9 

Bourne, 

Boxborough, 

Boxford, 

Boylston, 

Braintree, 

Brewster, 

Brid«p9water, 

Brim  field, 

Brockton,    . 

Brcckfield,     . 

Brookline, 

Buckland, 

Burlington,    . 

Barnstable. 

Middlesex. 

Essex. 

Worce-ster. 

Norfolk. 

Barnstable. 

Plymouth. 

Hampden. 

Plymouth. 

Worcester. 

Norfolk. 

Franklin. 

Middlesex. 

10 

1 

8 
13 

7 
13   » 

1 

8 
12 
12 
14 
13 
12 

9 

Gardner, 
Gay  Head,    . 
Georgetown, 

Gill 

Gloucester, 

Goshen. 

Goenola, 

Grafton, 

Granby, 

Granville, 

Great  Barrington, 

Greenfield,     . 

Greenwich,    . 

Groton, 

Worcestar. 

Dukes. 

Essex. 

Franklin. 

Essex. 

Hampehire. 

Dukes. 

Worcester. 

Hampshire. 

Hampden. 

Berkshire. 

Franklin. 

HampahiTB. 

Middleaec. 

5 

CA.MDRIDOE,  . 

Middlesex. 

8 

Groveland,    . 

Fissex. 

2 

Canton, 

Norfolk. 

9 

Carlisle, 

Middlesex. 

13 

Hadloy, 

Hampshire. 

3 

Carver,  . 

Plymouth, 

3 

Halifax, 

Plymouth. 

14 

Charlemont, 

Franklin. 

7 

Hamilton, 

Essex. 

11 

Charlton, 

Worcester. 

12 

Hampden,     . 

Hampden. 

1 

Chatham, 

Barnstable. 

14 

Hancock, 

Berkahire, 

9 

Chelmsford,  . 

Middlesex. 

3 

Hanover, 

Plymouth. 

4 

Cheijida, 

Suffolk. 

3 

Hanson, 

P^mouth. 

14 

Cheshire, 

Berkshire. 

10 

Hardwick,     . 

Worcester. 

14 

Chester, 

Hampden. 

9 

Harvard, 

Worcester. 

13 

Chesterfield, 

Hampshire. 

1 

Harwich, 

Barnstable. 

12 

Chicopek,      . 

HamiKlen. 

13 

Hatfield. 

Hampshire. 

1 

Chilmark, 

Duke*. 

8 

Haverhill,  . 

Essex. 

14 

Clarksburg,    . 

Berkshire. 

14 

Hawley, 

Franklin. 

10 

Clinton, 

Worcester. 

14 

Heath.  .... 

Franklin. 

3 

CohaAset, 

Norfolk. 

3 

Hingham, 

Plymouth. 

13 

Colrain, 

Franklin. 

14 

Berkshire. 

9 

Concord, 

Middlesex. 

2 

Holbrook,      , 

Norfolk. 

13 

Conway, 

Franklin.       , 

10 

Holden, 
Holland, 

Worcester. 

13 

Cummmgton, 

Hampshire,  i 

11 

Hampden. 
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Cities  and  Tovma  alphabetically  arranged — Continued. 


Health 

District 

Number. 


City  (w  Town. 


6  Holliston, 

12  HOLTOKB, 

6  Hopedale, 

6  Hopkinton, 
10  Hubbardston 
10  Hudson, 

3  HuU.      . 

12  Huntington. 

2  Hyde  Park, 

7  Ipswioh, 
S  KincBton, 

3  Cakerille. 

10  Lancaster, 
14  Lanesborough, 

8  Lawrsncb, 
14  Lee, 

11  Leioeeter, 
14  Lenooc,  . 
10  Leominster, 

13  Leverett, 

9  Lexington, 
13  Leyden, 

9  Linoobi, 

9  Littleton, 

13  Longmeadow 

9  LOWBLL, 

12  Ludk>w, 

10  Lunenburg, 
7  Ltnw,    . 
7  Lynnfield, 

5  Maldek, 
7  Manchester, 

2  Mansfield, 

7  Marblehead, 
1  Marion, 

6  Mablborouoh, 

3  Marshfield, 
1  Mashpee, 

1  Mattapoisett, 
9  Maynard, 
6  Medfield, 

5  McDroRD, 

6  Medway, 
6  MsLRoes, 

6  Mendon, 

8  Merrimao, 
8  Methuen, 
3  Middleborough, 

14  Middlefield, 

7  Middleton, 
6  Milford, 

11  MUlbury, 

8  MUlis,    . 

2  MUton,  . 
14  Monroe, 

12  Monson, 

13  Montague, 

14  Monterey, 
12  Montgomenr, 
14  Mount  Washmgton, 


7  Nahant, 

1  Nantucket,    . 

6  Natick,  . 

6  Needham, 

14  New  Ashford, 

1  New  Bedford, 


County. 


Middlesex. 

Hampden. 

Worcester. 

Middlesex. 

Worcester. 

Middlesex. 

Pljrmouth. 

Hammhire. 

Norfolk. 

E^ssex. 

Pljrmouth. 

Plymouth. 

Worcester. 

Berkshire. 

Essex. 

Berkshire. 

Worcester. 

Berkshire. 

Worcester. 

Franklin. 

Middlesex. 

FmnkUn. 

Middlesex. 

Middlesex. 

Hampden. 

Middlesex. 

Hampden. 

Worcester. 


Middlesex. 

Essex. 

Bristol. 

Essex. 

Pl^rmouth. 

Middlesex. 

Plymouth. 

Barnstable. 

Plymouth. 

Middlesex. 

Norfolk. 

Middlesex. 

Norfolk. 

Middlesex. 

Worcester. 

Essex. 

Essex. 

Plymouth. 

Hampshire^ 

Essex. 

Worcester. 

Worcester. 

Norfolk. 

Norfolk. 

Franklin. 

Hampden. 

Franklin. 

Berkshire. 

Hampden. 

Berkshire. 

Essex. 

Nantucket. 

Middlesex. 

Norfolk. 

Berkshire. 

Bristol. 


Health 

District 

Nimiber. 


City  or  Town. 


10 

14 

13 

8 

8 

6 

2 

14 

8 

2 

11 

5 

13 

6 

11 

13 

2 

3 

2 

1 

10 
13 

1 

14 
11 

12 

10 

7 

13 

3 

9 

14 

10 

10 

14 

13 

2 

3 

3 

13 

10 

1 


2 
2 
5 
2 

4 

14 

1 

3 

7 

14 

8 

10 

12 

10 

7 
8 

14 
1 
7 

14 
3 
2 
2 


New  Braintree, 
New  Marlborough, 
New  Salem,  . 
Newbury, 
Nbwburtport, 
Nbwton, 
Norfolk. 
North  Adams, 
North  Andover, 
North  Attleborough, 
North  Brookfield, 
North  Reading, 

NOBTHAIIFTON, 

Northborough. 

Northbridge. 

Northfield. 

Norton. 

Norwell, 

Norwood, 

Oak  Blu£Fs, 

Oakham, 

Orange, 

Orleans, 

Otis. 

Oxford.  . 

Palmer, 

Paxton, 

Peabody, 

Pelham, 

Pembroke, 

Pepperoll, 

Peru, 

Petersham, 

Phillipston, 

PrrmrxELD, 

Plainfield, 

Plainville, 

Plsrmouth, 

Plympton, 

Presoott, 

Princeton, 

Provincetown, 


QumcT. 

Randolph. 

Raynham, 

Reading, 

Rehcboth, 

Revere, 

Richmond, 

Rochester, 

Rockland, 

Rookp<Ht, 

Rowe,    . 

Rowley, 

Royalston, 

Russell, 

Rutland, 

Ralbm,  . 

Salisbury, 

Sandisfield, 

Sandwich, 

Saugus, 

Savoy,   . 

Scituate, 

Seekonk, 

Sharon, 


County. 


Worcester. 

Berkshire. 

Franklin. 

Essex. 

Essex. 

Middlesex. 

Norfolk. 

Berkshire. 

Essex. 

Bristol. 

Worcester. 

Middlesex. 

Hampshire. 

Worcester. 

Worcestei. 

Franklin. 

Bristol. 

Pljrmouth. 

Norfolk. 

Dukes. 

Worcester. 

Franklin. 

Barnstable. 

Berk.«htre. 

Worcester. 

Hampden. 

Worcester. 

Essex. 

Hampshire. 

Plymouth. 

Middlesex. 

Berkshire. 

Worcester. 

Worcester. 

Berkshire. 

Hampshire. 

Norfolk. 

Plymouth. 

Plymouth. 

Hampshire. 

Worcester. 

Barnstable. 

Norfolk. 

Norfolk. 

Bristol. 

Middlesex. 

Bristol. 

Suffolk. 

Berkshire. 

Plymouth. 

Plymouth. 

Essex. 

Franklin. 

Essex. 

Worcester. 

Hampden. 

Worcester. 

Essex. 

Essex. 

Berkshire. 

Barnstable. 

Essex. 

Berkshire. 

Plymouth. 

Bristol. 

Norfolk. 
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Cities  and  Towns  dlphabeticaUy  arranged — Concluded. 


Health 

Health 

District 

City  or  Town. 

County. 

District 

City  or  Town. 

County. 

Number. 

Number. 

U 

Sheffield. 

Berkshire. 

12 

Ware 

Hampshire. 

13 

Shelburne,     . 

Franklin. 

1 

Wareham, 

Plymouth. 

6 

Sherbom, 

Middlesex. 

11 

Warren, 
Warwick, 

Worcester. 

0 

Shirley, 

Middlesex. 

13 

Franklin. 

6 

Shrewsbury,  . 

Worcester. 

14 

Washington,  , 

BM'kshire. 

13 

Shutesbury,  . 

Franklin. 

5. 

Watertown.    . 

Middlesex. 

1 

Somerset, 

Bristol. 

6 

Wayland, 
Webster, 

Middleses. 

6 

SOMBRVUXB, 

Middlesex. 

11 

Worcester. 

12 

South  Hadley, 

Hampshire. 

6 

Wellesley, 

Norfolk. 

13 

Southampton, 

Hampshire. 

1 

WeUfleet, 

Barnstable. 

6 

Southborough, 

Worcester. 

13 

WendeU, 

Franklin. 

11 

Southbridge, 

Worcester. 

7 

Wenham, 

Essex. 

12 

Southwiok,    . 

Hampden. 

10 

West  Bo;^lston,      . 

Worcester. 

11 

Spenoer, 

Worcester. 

8 

West  Bndflewater, 
West  Brookfield, 

Plymouth. 

12 

SPRiNanxLD, 

Hampden. 

11 

Worcester. 

10 

Sterling. 

Worcester. 

8 

West  Newbury, 

Essex. 

14 

Stoekbridge,  . 

Berkshiie. 

12 

West  Springfield, 

Hamjxlen. 

6 

Stoneham,     . 

Middlesex. 

14 

West  Stockbridge. 

Berkshire. 

2 

Stoughton,     . 

Norfolk. 

1 

West  Tisbury, 

Dukes. 

9 

Stow,     . 

Middlesex. 

6 

Westborough, 

Wortester. 

11 

Sturbridge,    . 

Worcester. 

12 

.Westfield, 

Hampden. 
MiddWez. 

6 

Sudbury, 
Sunderland,  . 

Middlesex. 

9 

Weetford, 

13 

FrankUn. 

13 

Westhampton« 

Hampshire. 

11 

Sutton,  . 

Worcester. 

10 

Westminster, 

Worcester. 

7 

Swampsoott, 

Essex. 

6 

Weston, 

Middleeex. 

1 

Swansea, 

Bristol 

1 

Westport, 
Westwood,     . 

Bristol. 

2 

Norfolk. 

2 

Taunton,     . 

Bristol. 

3 

Weymouth,    . 

Norfolk. 

10 

Templeton,    . 
Tewksbury,  . 

Worcester. 

13 

Whately, 

Franklin. 

0 

Middlesex. 

8 

Whitman, 

Plymouth. 

1 

Tisbury, 
Tolland, 

Dukes. 

12 

Wilbraham,   . 

Hampden. 

12 

Hampden. 

13 

Wllliamsbuig, 

Hampehire. 

7 

Topafield.      . 
Townsend,    . 

Essex. 

14 

Williamstown, 

Berkshire. 

9 

Middlesex. 

9 

Wilmington,  . 

Middlesex. 

1 

Truro,    . 

Barnstable. 

10 

Winohendon, 

Xtf -*  — 

9 

Tyngsborough, 

Middlssex. 

9 

Winchester,   . 

Middleeez. 

14 

lyringham,  . 

Berkshire. 

14 
4 

Windsor, 
Winthrop, 

Berkshire. 
SufiFoUc 

6 

Uzbndge, 

Worcester. 

9 

WOBUBN, 

MiddlaMoc. 

11 

Worcester. 

11 

WOBCEaTBB,  . 

Worcester. 

14 

Worthington, 

Hampehire. 

6 

Wakefield,     . 

Middlesex. 

2 

WrenthuD,    . 

Norf<dk. 

11 

Wales,    . 

Hampden. 

2 

Walpole, 

Norfolk. 

1 

Yarmouth,    . 

Bamstebla. 

6 

WAlffBAM,       . 

Middlesex. 
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A  Genekal  Eeview  of  the  Vital  Statistics  of 

THE  State. 

1911. 


The  number  of  deaths  in  the  State  in  1911  was  63,062,  which  was 
equivalent  to  a  death-rate  of  15.42  per  1,000  upon  an  estimated  popula- 
tion of  3,444,059. 

The  mean  death-rate  of  the  five  years,  1907, 1908,  1909, 1910  and  1911, 
was  16.34,  as  compared  with  16.33  for  the  previous  five  years. 

The  following  figures  are  presented  for  the  ten  years  ended  with 
1911:  — 


Massachusetts. 

Ybabs. 

Population.! 

Deatha. 

Death- 
rates. 

YlBAM. 

Population.! 

Deaths. 

Death- 
rates. 

1002. 
1003. 
1004. 
1005. 
1006. 

2.087.600 
3,006.040 
3.076.083 
3.003.680 
3.044.008 

47.401 
40.054 
48.482 
50.486 
50.624 

16.17 
16.32 
15.76 
16.81 
16.63 

1007. 
1008. 
1000. 
1010. 
1011. 

3.066.885 
3.120.348 
3.172.305 
3.366.416 
3.444.050 

54.234 
51.788 
51.236 
54.407 
53,062 

17.57 
16.55 
16.16 
16.16 
15.42 

!  Population  estimated  for  interosnaal  years. 


Infective  Diseases. 

The  death-rate  from  the  principal  infective  diseases  in  1911  was  con- 
siderably less  than  that  of  1910.  There  was  a  decrease  in  the  number  of 
deaths  from  diphtheria,  scarlet  fever,  typhoid  fever,  measles,  cholera  in- 
fantum, consumption,  dysentery,  pneumonia  and  cerebro-spinal  menin- 
gitis, and  an  increase  in  the  deaths  from  whooping  cough  and  cancer. 
There  were  two  deaths  from  smallpox. 

The  deaths  and  death-rates  from  each  of  the  foregoing  diseases  in  the 
past  five  years  are  shown  in  the  following  table :  — 
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Deaths  and  Death-rates  from  Certain  Diseases  in  Massachusetts,  1907-1911, 


SmallpoZf  . 
Diphtheria, 
Scarlet  fever, 
Tsrphoid  fever, 

Cholera  infantum, 

Consumption, 

Dysentery, 

Whooping  cough, 

Pneumonia, 

Cancer, 

Cerebro-spinal  meningitis. 


IMT. 


I 


6 

762 

286 

380 

163 

2,600 

4,771 

160 

243 

5,700 

2,744 

434 


M 


I 


.010 
2.44 

.02 
1.26 

.63  ! 
8.73 
16.46 

.65 

.70 

18.60 

8.80 

1.41 


3 
747 
860 
617 
331 
2.601 
4,446 


288 
5,363 
2.814 

181 


9    I    '2 

M       I     M'^ 


.01 

2.38 

,  1.16 

1.65 

1.06 

8.60 

14.20 

.72 

.02 

17.14 

8.00 

.58 


1901. 

1 

Death-rates 
per  10,000. 

r 

1 

.003 

604 

2.10 

250 

.82 

300 

1.23 

157 

.40 

2.855 

0.00 

4,303 

13.85 

215 

.68 

250 

.70 

5,635 

17.76 

2,871 

0.05 

124 

.30 

uu. 


i 


670 

254 

411 

240 

3,744 

4,503 

210 

183 

6,678 

3,028 

153 


^S 

S 
l^ 


2.02 

.75 

1.22 

.71 

11.12 

13.38 

.62 

.54 

10.84 

8.00 

.45 


UU. 


i 


I        1^ 


2 

563 

184 

302 

168 

3,275 

4.418 

148 

202 

6.001 

3.100 

143 


.006 

1.63 

.53 

.88 

.46 

0.51 

12.83 

.43 

.85 

17.30 

0.29 

.42 


In  the  following  table  a  balance  is  presented  between  the  deaths  from 
the  principal  infective  diseases  in  the  two  years  1910  and  1911,  by  which 
it  appears  that  the  sum  of  the  deaths  from  these  twelve  causes  in  1911 
was  lower  by  1,408  than  those  of  1910  from  the  same  causes :  — 

Deaths  from  Certain  Infective  Diseases  in  1910  and  1911. 


1010. 


1011. 


Increase. 


SmallpoK, 

Diphtheria  and  croup, 
Scarlet  fever, 
Typhoid  fever. 
Measles, 

Cholera  infantum. 
Consumption, 
Dysentery.    . 
Whooping  cough,  . 
Pneumonia,  . 
Cancer, 

Cerebro-spinal  meningitis. 
Totals,    . 


670 

254 

411 

240 

3.744 

4.503 

210 

183 

6,678 

3.028 

153 


20,083 


2 

563 

184 

802 

168 

3.276 

4.418 

148 

202 

5.001 

3.100 

143 


18,675 


100 


171 


283 


116 
70 

100 
S2 

460 
85 
63 

687 

10 


1.600 
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Infant  Mortality. 

The  rate  of  infant  mortality  during  the  year  1911  was  the  lowest  for 
the  10-year  period  1902-1911,  as  shown  by  the  following  t^ble. 

The  total  number  of  births  which  occurred  during  the  year  ended  June 
30,  1911,  was  87,221,  and  the  total  deaths  under  one  during  the  year 
ended  Dec.  31,  1911,  were  10,543. 

For  the  sake  of  accuracy  the  deatli-rate  of  infants  under  one  year  old 
is  obtained  by  comparing  the  deaths  of  such  infants  occurring  in  a  year 
with  the  mean  number  of  infants  under  one  living  throughout  a  year, 
and  this  number  must  *Mie  between  the  annual  number  of  births  and 
that  number  diminished  by  the  deaths  under  one.  It  would  be  nearer 
the  latter  than  the  fonner  number  on  account  of  the  excess  of  deaths  in 
the  first  months  of  life^'  (Dr.  Fan).  In  the  following  table  the  births 
in  the  first  line  are  those  which  occurred  between  July  1,  1901,  and  June 
30,  1902,  inclusive,  and  so  on  through  the  table,  the  births  in  the  last  line 
being  those  for  the  year  ended  June  30,  1911. 

The  deaths  under  one  in  the  same  table  are  those  of  the  calendar  years 
ended  Dec.  31,  1902,  1903,  etc.  The  births  during  these  ten  years  were 
798,866,  and  the  deaths  under  one  year  were  107,595,  which  is  equivalent 
to  an  infant  mortality-rate  of  134.7  per  1,000  births  for  the  decade.  The 
last  half  of  the  period  shows  a  gain  over  the  first  half,  since  the  infantile 
death-rate  in  the  last  five  years  was  130.1  per  1,000  births,  as  compared 
with  139.9  in  the  first  five  years. 

Infant  Mortality ^  Massachusetts j  1902-1911,  Ten  Years, 


Ybabb. 

Births 

in  Year 

ending 

June  30. 

Deaths 

under  One 

Year. 

Death-rate 

under  One 

Year 

per  1,000 

Birthfl. 

Ybabb. 

BirthB 
in  Year 

ending 
June  30. 

Deaths 

under  One 

Year. 

Death-rate 
under  One 

Year 

per  1,000 

Births. 

1902,  . 

1903,  . 

1904,  . 
1906,     . 
1906,     . 

71.770 
73.618 
74,791 
74,387 
76,730 

10.075 
10,269 
9.992 
10.519 
11,106 

140.4 
130.5 
133.6 
141.4 
144.7 

1907.  . 

1908.  . 

1909.  . 

1910.  . 

1911.  . 

83.230 
87.112 
84.352 
85.655 
87,221 

11.293 
11,606 
10,693 
11,499 
10,543 

135.7* 

183.2 

126.8 

134.2 

120.9 

Total  births  in  ten  years  ended  June  30.  1911,  796.866. 

Total  deaths  under  one  in  ten  years  ended  Dec.  31,  1911,  107,595. 

Mean  infantile  death-rate,  134.7  per  1,000  births. 


CONSUMPTIOK. 

The  total  number  of  deaths  from  this  cause  registered  in  1911  was 
4,418,  a  decrease  of  85  in  the  number  of  deaths  occurring  from  this  dis- 
ease in  1910.  The  death-rate  from  consumption  was  less  in  1911  than 
that  of  any  year  of  record. 
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The  following  figures  present  the  deaths  and  death-rates,  by  ten-year 
periods,  during  the  past  sixty  years  1851-1910,  and  for  the  year  1911 :  — 

Deaths  and  Deathrrates  from  Consumption  in  Massachusetts,  1861-1911. 


PSBXODB. 

Deaths. 

Death- 
rates  per 
10.000. 

Pbrzodb. 

Deaths. 

Death- 
rates  per 
10.000. 

1851-«) 

45.252 

39.0 

1891-1900, 

54.374 

21.4 

1801-70,    .... 

45.013 

34.0 

1901-10 

46,545 

15.2 

1871-80 

54,080 

82.7 

1911,        .... 

4.418 

12.8 

1881-00,    .... 

58.303 

20.2 

Typhoid  Fever. 

The  following  table  preBents  the  deaths  and  death-rates  of  these  citi^ 
from  this  cause  during  the  year  1911 :  — 

Deaths  and  Death-rates  from  Typhoid  Fever  in  the  Cities  of  MoAsachuselis,  1911, 


CiTin. 

Deaths 

from 

Typhoid 

Fever. 

Death- 
rates  per 
10,000. 

CirziB. 

Deaths 
from 

Typhoid 
Fever. 

Death- 
rates  per 
10,000. 

Newburyport,    . 

5 

3.3 

Somerville, 

6 

.8 

Beverly,     . 

6 

3.1 

Marlborough, 

1 

New  Bedford, 

28 

2.3 

Holyoke,    . 

4 

Springfield, 

19 

2.1 

Haverhill,  . 

3 

North  Adams, 

4 

1.8 

Woburn,     . 

1 

Northampton,    . 

8 

1.5 

Lowell, 

7 

Pittsfield.   . 

6 

1.5 

Worcester,  . 

0 

FaU  River, 

18 

1.5 

Quincy, 

2 

Taunton,    . 

5 

1,4 

Everett, 

2 

Chelsea, 

4 

1.2 

Salem. 

2 

Lawrenoe,  . 

10 

1.1 

Cambridge, 

3 

.3 

Maiden, 

5 

1.1 

Newton,     . 

1 

.3 

Waltham,   . 

3 

1.1 

Brockton,  . 

1 

.2 

Lynn, 

0 

1.0 

Chicopee.    . 

- 

- 

Boston, 

60 

.0 

Medford,    . 

- 

- 

Gloucester, 

2 

.8 

Melroee, 

- 

- 

Fitchburg. 

3 

.8 

Death-rate  for  the  above  33  cities,  1911,  1.0. 


Following  is  a  condensed  summary  from  the  report  of  1900,  from  which 
it  can  be  seen  that  a  decided  and  continuous  improvement  in  the  death- 
rate  from  typhoid  fever  is  taking  place :  — 
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Deaih^ales  from  Typhoid  Fever  per  10,000, 1871-1911,  Massachusetts. 


1871-75 8.2 

1876-80 4.2 

1881-85 4.1 

1886-90 .        .4.6 

1891-05 3.4 


1806-1900. 
1901-05. 
1906-10. 
1911. 


2.6 

1.9 

1.4 

.9 


For  the  entire  State  the  death-rates  from  this  cause  in  1901,  1902, 
1903,  1904,  1905,  1906,  1907,  1908,  1909,  1910  and  1911  were,  respec- 
tively, 1.96,  1.83,  1.76,  1.76,  1.73,  1.67,  1.26,  1.66,  1.23,  1.22  and  .88  per 
10,000  inhabitants. 

The  highest  death-rates  from  this  cause  among  the  cities  appear  to  have 
occurred  in  Newburyport  (3.3),  Beverly  (3.1),  New  Bedford  (2.3)  and 
Springfield  (2.1) ;  and  the  lowest  occun'ed  in  Brockton  (0.2),  Newton 
(0.3)  and  Cambridge  (0.3).  Chicopee  reported  44  cases  of  typhoid  fever, 
Medford  9  cases  and  Melrose  6  cases,  with  no  deaths. 

Diphtheria. 

The  following  table  shows  the  deaths  and  death-rates  from  diphtheria 
by  five-year  periods  from  1876  to  1910,  and  for  the  year  1911 :  — 

Deaths  and  Deaih-rales  from  Diphtheria  per  10,000,  1876-1911,  Massachusetts, 


Ybabs. 

Deaths. 

Death- 
rates. 

Years. 

Deaths. 

Death- 
rates. 

1876-80 

1881-85 

1886-00,    .... 
1891-05 

13.676 
8,944 
8,857 
7.652 

15.8 
9.5 
8.4 
6.4 

1896-1900, 

1901-05 

1906-10 

1911 

6.331 

4,259 

3,615 

563 

4.7 
2.9 
2.3 
1.6 

Further  and  more  definite  information  relative  to  diphtheria  may  be 
found  in  that  portion  of  the  report  which  relates  to  the  production  and 
distribution  of  antitoxin. 


Other  Preventable  Diseases. 

The  following  table  presents  the  deaths  and  death-rates  from  measles, 
scarlet  fever,  dysentery,  cholera  infantum,  and  whooping  cough  for  the 
period  of  forty-six  years,  1866-1911 :  — 
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Deathi  and  Deathrrates  in  MassachvxeUs  "per  10,000  Ldving  from  Certain  Infective 
Diseases  by  Five-year  Periods,  1866-1910,  and  for  the  Year  1911. 


MBA8LB8. 

SCABLBT 
FXTXB. 

Dtssxitbbt. 

CHOIiXBA 

iKFANTUlf. 

1 

Whoopzmo 
Cough. 

i 

1 

1 

1 

• 

1 

i 

i 

1 

1 

1 

■ 

1 

1865-70 

1.081 

1.6 

4.670 

6.8 

3,244 

4.7 

6,943 

10.1 

1,481 

2.1 

1871-76.      , 

1.133 

1.4 

6,782 

8.6 

2,191 

2.8 

12,453 

15.8. 

1,561 

2.0 

1878-80,       . 

742 

3,517 

4.1 

2,366 

2.7 

9.054 

10.5 

1,493 

1.7 

1881-85.       . 

1,007 

1.1 

2.504 

2.7 

1.601 

1.7 

9.894 

10.5 

1,213 

1.3 

188(HK),      . 

1.089 

1.0 

1,810 

1.7 

1.276 

1.2 

10.904 

10.3 

1,421 

1.8 

1891-95.       . 

815 

2.857 

2.4 

1.083 

.9 

13,426 

11.2 

1.445 

1.2 

1895-1900.   . 

948 

1.358 

1.0 

1,434 

1.1 

11.865 

8.9 

1.456 

1.1 

1901-1905.   , 

1,090 

1.463 

1.0 

970 

.7 

13.245 

9.1 

1.401 

1.0 

1906-1910, 

1.099 

1.302 

.8 

995 

.6 

14,511 

9.2 

1.473 

.9 

1911,   . 

158 

184 

.6 

148 

.4 

3,275 

9.6 

292 

.9 

The  deaths  from  cerebro-spinal  meningitis  were  143,  a  decrease  from 
the  number  of  deaths  recorded  in  1910,  and  represented  a  death-rate  of 
.42  per  10,000  living.    In  1910  the  death-rate  was  .45. 

There  were  27  deaths  from  tetanus  during  the  year,  3  from  actinomy- 
cosis, 1  from  glanders,  2  from  malignant  pustule  or  charbon  (anthrax) . 
1  from  pellagra,  1  from  rabies  and  1  from  Asiatic  cholera. 
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Returns  of  Disease  and  Mortality. 


The  statistical  information  relating  to  disease  and  mortality  which  has 
been  received  by  the  Board  during  each  year,  either  through  the  medium 
of  voluntary  returns  or  in  consequence  of  legal  requirements,  has,  in  the 
recent  reports  of  the  Board,  been  presented  under  four  different  heads  or 
groups.  Since  1902,  this  series  of  statistics  has  been  condensed  as  much 
as  can  be  done  consistently  with  a  clear  and  intelligent  method  of  pres- 
entation. 

These  summaries  are  defined  as  follows :  — 

I.  The  Weekly  Mortality  Returns.  —  These  consist  of  the  reports  of 
deaths,  which  are  made  up  weekly  and  are  sent  to  the  oflBce  of  the  State 
Board  by  the  registration  officials  of  cities  and  towns.  They  serve  prin- 
cipally to  show  the  seasonal  prevalence  of  each  of  the  chief  infective 
diseases,  and  the  mortality  of  children  under  five  years  old,  in  weekly 
periods.  Beginning  with  the  year  1875,  this  series  of  statistics  has  been 
annually  reported  (see  page  475  of  report  for  that  year),  and  was  first 
published  as  a  summary  in  the  report  of  1S83. 

II.  The  Reports  of  Certain,  Infective  Diseases,  —  Diphtheria,  Scarlet 
Fever,  Typhoid  Fever  and  Measles,  —  These  are  obtained  from  the  re- 
ports of  local  boards  of  health  forwarded  during  1911  to  the  State  Board 
as  cases  arose.  By  comparing  the  numbers  of  reported  cases  with  the 
reported  deaths,  the  mean  fatality  of  each  disease  in  the  places  from 
which  the  reports  are  made  is  obtained  with  a  reasonable  degree  of 
accuracy. 

III.  Reports  of  Cities  and  Towns,  made  under  the  Provisions  of 
Chapter  75 ,  Section  62 y  of  the  Revised  Laws.  —  By  this  act  each  local 
board  of  health  is  required  to  report  to  the  State  Board  every  case  of 
"  disease  dangerous  to  the  public  health  ^'  which  is  reported  to  the  local 
board.  A  digest  of  these  reports  is  presented  in  Summary  No.  III.  This 
summary  was  first  published  in  the  report  of  1893,  page  639. 

IV.  Annual  Reports  made  under  the  Provisions  of  Chapter  75,  Sec- 
tion 12,  of  the  Revised  Laws.  —  The  full  reports  of  deaths  occurring  in 
each  city  and  town  having  over  5,000  inhabitants  comprise  another  series 
of  returns,  which  are  summarized  in  No.  IV.  The  population  of  these 
cities  and  towns,  as  estimated  in  1911,  constituted  about  89  per  cent,  of 
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the  total  population  of  the  State.    These  reports  are  made  under  the  re- 
quirements of  the  following  statute :  — 

In  each  city  and  town  having  a  population  of  more  than  five  thousand 
inhabitants,  as  determined  by  the  last  census,  at  least  one  member  of  said 
board  shall  be  a  physician,  and  the  board  shall  send  an  annual  report  of 
the  deaths  in  such  town  to  the  state  board  of  health.  The  form  of  such 
reports  shall  be  prescribed  and  furnished  by  the  state  board  of  health.  (Re- 
vised Laws,  chapter  75,  section  12.) 

This  summary  was  first  presented  in  the  report  of  1894. 

Note.  —  A  supply  of  the  postal  cards,  necessary  for  the  reporting  of  vol- 
untary mortality  returns  such  as  are  required  for  the  data  presented  in  Sec- 
tion I.  of  the  following  summary,  will  be  forwarded  to  the  registration 
officers  of  any  city  or  town  who  are  willing  to  contribute  the  necessary  infor- 
mation. 

Postal  cards  are  also  sent  to  all  boards  of  health  in  the  State,  for  the  pur- 
pose of  aiding  them  to  comply  with  the  provisions  of  chapter  75,  section  52, 
of  the  Revised  Laws,  relative  to  the  reporting  of  diseases  dangerous  to  the 
pubUc  health  to  the  State  Board  immediately  after  reports  of  the  same  are 
received  by  the  local  board. 

Annual  blank  forms  are  also  sent  to  each  local  board  of  health  in  cities 
and  towns  having  over  5,000  inhabitants,  for  the  return  of  such  information 
as  is  called  for  by  the  provisions  of  chapter  75,  section  12,  of  the  Revised 
Laws. 

I. 

The  Weekly  Mortality  Returns. 

In  the  following  summary,  the  voluntary  reports  of  deaths  received  at 
the  close  of  each  week  from  the  city  registrars,  town  clerks  and  boards 
of  health  of  the  cities  and  towns  are  epitomized  for  the  year  ended  Dec. 
31,  1911.  The  chief  value  of  this  abstract  consists  in  the  fact  that  -it 
presents  a  continuous  history  of  the  mortality  from  certain  specified 
diseases  from  week  to  week  throughout  the  year. 

This  weekly  report  has  been  published  in  the  Boston  Medical  and 
Surgical  Journal  every  week  for  a  period  of  twenty-five  years  or  more, 
and  also  in  a  publication  of  the  Board,  a  weekly  bulletin,  since  and  in- 
cluding 1883.^ 

These  returns  are  necessarily  incomplete,  since  they  are  voluntary  and 
consequently  embrace  the  statistics  of  only  a  portion  of  the  population, 
the  reporting  places  being  chiefly  the  cities  and  large  towns. 

The  population  of  the  cities  and  towns  contributing  to  these  returns 
during  the  year  was  2,555,655,  or  76  per  cfent.  of  the  total  population. 

>  The  bulletin  was  changed  from  a  weekly  to  a  monthly  publication  in  January,  1900. 
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The  following  items  are  embraced  in  this  summary :  — 


Total  deaths  reported  for  each  week. 

Deaths  of  children  under  five  years. 

Deaths  from  acute  lung  diseases. 

Deaths  from  tuberculosis,  pulmon- 
ary. 

Deaths  from  tuberculosis  other  than 
pulmonary. 

Deaths  from  diphtheria. 

Deaths  from  typhoid  fever. 

Deaths  from  measles. 

Deaths  from  cerebro-spinal  menin- 
gitis. 


Deaths  from  meningitis   other  than 

cerebro-spinal. 
Deaths  from  whooping  cough. 
Deaths  from  scarlet  fever. 
Deaths  from  erysipelas. 
Deaths  from  influenza. 
Deaths  from  anterior  poliomyelitis. 
Deaths  from  tetanus. 
Deaths  from  glanders. 
Deaths  from  anthrax. 
Deaths  from  pellagra. 
Deaths  from  smallpox. 


The  following  table  contains  a  summary  of  the  statistics  compiled  from 
these  weekly  returns  of  mortality :  — 
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Condensed  Statistics  embracing  the  Total  Deaths,  Deaths  under  Five  Years,  and 
Deaths  from  Certain  Causes  in  Reporting  Cities  and  Towns  of  Massachusetts 
for  the  Year  ending  Dec,  SI,  191 L 


Deaths. 


Average 

Number 

of  Deaths 

in  £^h 

Week. 


Percent- 
Mortality. 


Death-rate 
per  1,000 

of 
Reportins 
Population. 


Total  deaths, 

Deaths  under'five  years, 

Deaths  from  acute  lung  diseases,        .... 

Deaths  from  tuberculosis,  pulmonary. 

Deaths  from  tuberculosis  other  than  pulmonary, 

Deaths  from  diphtheria, 

Deaths  from  tsrphoid  fever, 

Deaths  from  measles, 

Deaths  from  oerebro-spinal  meningitis, 

Deaths  from  meningitis  other  than  oerebro-epinal,  . 

Deaths  from  whooping  cough, 

Deaths  from  scarlet  fever, 

Deaths  from  erysipelas, 

Deaths  from  influensa, 

Deaths  frcm  anterior  poliomyelitis,    .... 

Deaths  from  tetanus, 

Deaths  from  glanders, 

Deaths  from  anthrax, 

Deaths  from  pellagra, 

Deaths  from  smallpox 


39,766 

765 

100.00 

11,130 

214 

27.99 

4.963 

95 

12.48 

3,018 

58 

7.59 

698 

12 

1.50 

443 

8.5 

1.11 

233 

4.5 

.59 

188 

3.6 

.47 

125 

2.4 

.31 

23 

.4 

.06 

380 

5.4 

.70 

156 

3.0 

.39 

125 

2.4 

.31 

111 

2.1 

.28 

29 

.6 

.07 

5 

.10 

.013 

1 

.02 

.003 

1 

.02 

.003 

1 

.02 

.003 

2 

.04 

.005 

15.56 

4.36 

1.94 

1.18 
.23 
.17 
.09 
.07 
.05 
.009 
.11 
.06 
.05 
.04 
.01 
.002 
.0004 
.0004 
.0004 
.0008 


II. 

Fatality  op  Certain  Infective  Diseases. 

Since  the  year  1891  the  following  statistics  relative  to  the  fatality  of 
certain  diseases  have  been  gathered  from  the  published  reports  of  local 
boards  of  health.  Until  the  passage  of  the  law  in  1893  this  was  the  only 
Fource  from  which  figures  could  be  obtained  on  which  to  base  the  fatality 
of  diseases  as  compared  with  cases.  When  the  law  (chapter  302,  Acts 
of  1893)  requiring  local  boards  of  health  to  report  all  cases  of  contagious 
diseases  to  the  State  Board  of  Health  first  went  into  effect  very  few 
returns  were  made,  and  it  was  not  until  after  public  notice  had  been 
given  by  the  State  Board  to  every  board  of  health  throughout  the  State 
that  these  returns  came  in  with  any  regularity.  The  practice  by  the 
local  boards  of  health  of  reporting  cases  of  contagious  diseases  is  now  so 


612 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


well  established,  and  the  returns  are  so  complete,  it  is  no  longer  deemed 
necessary  to  continue  the  former  method  of  basing  the  fatality  of  certain 
contagious  diseases  on  the  figures  obtained  through  the  annual  reports 
of  local  boards,  but,  instead,  to  make  use  of  the  more  complete  returns 
as  received  from  day  to  day  at  this  oflSce. 

The  diseases  embraced  in  this  summary  in  1911  are  diphtheria,  scarlet 
fever,  typhoid  fever  and  measles. 

The  tabular  list  of  cities  and  towns  is  omitted  in  this  report.  The 
summary  of  the  figures  for  1911  is  as  follows:  — 

Reported  cases  of  diphtheria  for  the  State, 6,998 

Registered  deaths  from  diphtheria, 563 

Fatality  (per  cent.), 8.0 

Reported  cases  of  scarlet  fever  for  the  State, 6,173 

Registered  deaths  from  scarlet  fever, 184 

Fatality  (per  cent.), 3.0 

Reported  cases  of  typhoid  fever  for  the  State, 2,238 

Registered  deaths  from  typhoid  fever, 302 

Fatality  (per  cent.), 13.5 

Reported  cases  of  measles  for  the  State, 16,094 

Registered  deaths  from  measles 158 

Fatality  (per  cent.), 1.0 

The  following  table  presents  the  summary  of  these  statistics  for  the 
twenty-one  years  1891-1911 :  — 


Reported  Cases  of  Infective  Diseases  in  Massachttsetts, 

Diphtheria, 
[Pre-Antitozin  Period.] 


Reported  caaes, 
Deaths,   . 
Fatality  (per  cent.). 


U91. 


2.444 

675 

23.6 


1892. 


188S. 


3.033 

891 

29.2 


2,019 

926 

31.7 


4,936 
1,376 
27.9 


Total 


13.332 

3.768 

28.S 


Diphtheria. 
[Antitoxin  Period.l 


1910. 


Reported  cases, 

Deaths. 

Fatality  (per  cent.). 


7,390 
679 
9.2 


19U. 


6.998 
663 
8.0 


Total 

lass-uu. 


128.178 

14.081 

11.0 
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Reported  Cases  of  Infective  Diseases  in  MassachuseUs  —  Concluded. 

Scarlet  Fetfer. 


1910. 


1911. 


Total 
1891-1911. 


Reported  cases. 
Deaths, 

Fatality  (per  oentOt 


7.882 
254 
3.2 


6,173 
184 
3.0 


118.461 

5.653 

4.7 


Typhoid  Fever. 


Reported 

Deaths, 

Fatality  (per  cent.), 


55,107 

0,167 

16.6 


Metiales. 


Reported  oases, 

Deaths, 

Fatality  (per  cent.), 


210.963 

2.870 

1.4 


In  the  foregoing  tables  the  statistics  relating  to  diphtheria  have  been 
arranged  in  two  periods,  which  may  properly  be  called  the  pre-antitoxin 
and  the  antitoxin  periods,  since  antitoxin  came  into  general  use  in  the 
State  about  the  beginning  of  the  year  1896.  For  the  latter  period  the 
figures  for  1910  and  1911  are  given  and  the  total  for  the  seventeen  years 
1895  to  1911,  inclusive.  The  mean  fatality  in  the  former  period  (1891— 
1894)  was  28.3  per  cent,  (ratio  of  deaths  to  cases),  and  in  the  latter 
period  (1895-1911)  it  was  11.0  per  cent.,  or  less  than  half  as  large. 

III. 

Official  Eeturns  of  Notified  Diseases  Dangerous  to  the  Public 
Health  for  the  Year  ended  Dec.  31,  1911. 

The  figures  presented  in  the  following  summary  are  those  of  the  offi- 
cial returns  of  diseases  *' dangerous  to  the  public  health,*^  made  to  the 
State  Board  of  Health  during  the  year  ended  Dec.  31,  1911,  under  the 
provisions  of  chapter  75  of  the  Revised  Laws.  In  this  act  no  disease  is 
specified  as  being  '* dangerous  to  the  public  health*'  except  smallpox. 
Hence  the  State  Board  deemed  it  necessary  to  indicate  the  diseases 
which  should  be  included  in  the  meaning  of  the  term  '*  dangerous  to  the 
public  health.'*  They  are  the  following:  actinomycosis,  anterior  polio- 
myelitis, Asiatic  cholera,  cerebro-spinal  meningitis,  diphtheria,  glanders, 
leprosy,   malignant   pustule,  measles,   ophthalmia   neonatorum,   scarlet 
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fever,    smallpox,    tetanus,    trachoma,    trichinosis,    tuberculosis,    typhoid 
fever,  typhus  fever,  varicella,  whooping  cough,  yellow  fever. 

The  whole  number  of  cases  of  infective  diseases  reported  to  the  Board 
in  the  year  ended  Dec.  31,  1911,  under  the  provisions  of  this  act,  was 
47,342,  which  was  divided  chiefly  as  follows :  — 

Reported  cases  of  smallpox, II 

Reported  cases  of  scarlet  fever, 6,173 

Reported  cases  of  diphtheria, 6,998 

Reported  cases  of  typhoid  fever, 2,238 

Reported  cases  of  measles, 16,094 

Reported  cases  of  cerebro-spinal  meningitis, 150 

Reported  cases  of  anterior  poliomyelitis, 232 

Total, 31,896 

The  summary  for  the  eighteen  years  and  four  months  1893-1911  is 
as  follows :  — 


RSPORTSD  CaBBB  of  — 


00 


r? 


o, 


> 


I 

A 


S 


"35 

~  a 

I 

s 


I: 


6 


Is 


3 


1893  (four  months  only),     . 

1894 

1895 

1896 

loV#,      •  •  •  •  • 

1898.     

1899 

1900 

1901 

1902,     

1903 

1904.     

1905  (11  months),         .        '. 

1906  (Dec.  1,  1905-Nov.  30, 
1906). 

1907 

1908 

1909  (Deo.  1,  1908-Dec.  31, 

1909). 
1910,     

1911 

Totals,  .... 


35 

2,914 

1,109 

1,525 

1.503 

- 

- 

181 

6,731 

4.178 

2,372 

2,138 

- 

- 

1 

6.194 

7,806 

2,438 

4,868 

— 

— 

5 

3,801 

8,515 

2,637 

6,362 

- 

- 

18 

5.495 

7,613 

2.104 

12.695 

- 

- 

10 

3.667 

3,980 

2.196 

4,478 

- 

- 

•   105 

5,349 

7,134 

2,776 

12,355 

- 

— 

104 

6,396 

12.641 

2,967 

10,507 

- 

- 

773 

4.356 

9,793 

2.689 

9,398 

- 

- 

2,314 

4.613 

7,036 

2,721 

17,249 

- 

- 

422 

5,877 

6.888 

2.955 

9,430 

- 

- 

100 

4.100 

6,772 

2,605 

12,511 

- 

- 

44 

3,594 

5.059 

2,794 

6,107 

455 

- 

35 

5,162 

7,967 

3,093 

17,048 

291 

- 

164 

7,860 

9,098 

2,350 

5,688 

428 

- 

16 

7,833 

8,939 

3,639 

21,745 

206 

- 

21 

8.036 

8,795 

2,945 

15,857 

143 

- 

156 

7,882 

7,390 

3.452 

18,794 

153 

654 

11 

6,173 

6.998 

2,238 

16.094 

150 

232 

4,515 

106.033 

137,711 

50,496 

204.822 

1,825 

886 

7,066 
15395 
21,307 
21,320 
27,926 
14,331 
27,719 
32.616 
27,009 
33,933 
25372 
26,068 
18.053 
33,596 
25.588 
42,377 
35,797 
38.481 
31,896 
506,288 
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By  months  these  diseases  were  reported  as  follows :  — 

Cases  of  Infective  Diseases  reported  to  the  State  Board  of  Health  by  Months  for  the 

Year  ended  Dec.  SI,  1911. 


MOMTBB. 

Small- 
pox. 

Scarlet 
Fever. 

Diph- 
theria. 

Typhoid 
Fever. 

Measles. 

Cerebro- 
spinal 
Meningitis. 

Anterior 

Polio- 
myelitis. 

Janiuuy, 
February, 
March, 
April,   . 
May,     . 
June,    . 
July,    . 
August, 
Sepiember, 
October, 
November,  . 
Deoember,  . 

^ 

1 
4 
1 

1 

2 
2 

701 
671 
762 
670 
660 
417 
238 
207 
297 
474 
524 
652 

1.194 
589 
548 
524 
468 
593 
312 
353 
471 
677 
593 
676 

86 
111 

«) 
106 
114 
185 
346 
455 
321 
203 
133 

1,196 
1.323 
2,008 
2.686 
3.402 
2,230  ' 

849 

237 

159 

308 

598 
1.098 

6 
19 
16 
23 
13 
10 
12 
11 

8 
10 
10 
12 

11 

2 

9 

8 

7 

8 

17 

61 

50 

37 

16 

6 

Totals,  . 

11 

6.173 

6.998 

2.238 

16.094 

150 

2321 

t  This  figure  was  increased  to  260  by  the  special  investigation  of  anterior  poliomyelitis  carried  on 
during  the  year. 

The  following  table  is  introduced  for  the  purpose  of  facilitating  the 
comparison  of  the  seasonal  prevalence  of  the  diseases  named  in  the  table, 
in  different  years.  By  means  of  the  method  employed,  the  errors  due 
to  the  difference  in  the  length  of  the  months  are  eliminated.  The  figures 
should  be  read  as  follows:  for  example,  the  mean  daily  number  of  re- 
ported cases  of  diphtheria  throughout  the  year,  Jan.  1,  1911,  to  Dec.  31, 
1911,  was  19.2;  of  scarlet  fever,  16.9;  of  typhoid  fever,  6.1;  and  of 
measles,  44.1.  During  the  month  of  January  the  mean  daily  number 
of  reported  cases  of  these  diseases  was :  for  diphtheria,  38.5 ;  scarlet  fever, 
22.6;  typhoid  fever,  3.2;  and  for  measles,  38.6  (see  columns  marked  A). 
Assuming  a  standard  of  10  as  a  daily  mean  throughout  the  year  for  each 
disease,  the  ratios  for  January  were  as  follows:  diphtheria,  20.1;  scarlet 
fever,  13.4;  typhoid  fever,  5.2;  and  measles,  8.8  (see  columns  marked 
B).  So  that  for  each  10  cases  of  diphtheria  reported  as  a  daily  mean 
throughout  the  year  ended  Dec.  31,  1911,  there  were  20.1  in  January, 
10.9  in  February,  9.2  in  March,  etc. 

From  this  table  it  appears  that  the  maximum  prevalence  of  diphtheria 
was  in  January  and  the  minimum  in  July.  February,  June,  October, 
November  and  December  were  also  above  the  mean  in  intensity  of  prev- 
alence. 
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The  prevalence  of  scarlet  fever  was  above  the  mean  in  January,  Pebm- 
ary,  March,  April,  May,  November  and  December,  and  below  it  in  the 
remaining  months.  The  maximnm  occurred  in  March  and  the  mini- 
mum in  August. 

Typhoid  fever  was  below  the  mean  in  the  intensity  of  its  prevalence  in 
the  months  of  January,  February,  March,  April,  May,  June,  July  and 
December,  the  maximum  occurring  in  September. 

The  prevalence  of  measles  was  above  the  mean  in  the  months  of  Febru- 
ary, March,  April,  May  and  June,  and  below  it  in  the  remaining  months, 
the  maximum  occurring  in  May  and  the  minimum  in  September. 

Certain  Infective  Diseases.  —  Seasonal  Intensity  of  Prevalence, 


Months. 


January, 
February, 
March, 
April, 
May,. 
June, 
July, 
August, 
September, 
October,  . 
November, 
December, 
Mean, 


Diphtheria. 


1911. 


111 

52  go 


^ 


'  o.S 


B 


.2 


S 


1910. 


B 


& 


I 


38.5 
21.0 
17.7 
17.6 
15.1 
19.8 
10.1 
11.4 
15.7 
21.8 
19.8 
21.8 
19.2 


20.1 

10.9 

9.2 

9.1 

7.9 

10.3 

5.3 

5.9 

8.2 

11.4 

10.3 

11.4 

10.0 


13.0 

12.1 

9.5 

10.5 

9.8 

9.2 

6.9 

6.8 

9.0 

10.9 

10.6 

12.1 

10.0 


SCABLET  FXVKB. 


1911. 


ill 

I's.a 


22.6 

24.0 

24.6 

22.3 

21.3 

13.9 

7.7 

6.7 

9.9 

15.3 

17.5 

17.8 

16.9 


.3 


13.4 

14.2 

14.6 

13.2 

12.6 

8.2 

4.6 

4^0 

5.9 

9.1 

10.4 

10.5 

10.0 


1910. 


I 


a 


13.1 

11.5 

10.9 

21.1 

18.1 

9.4 

5.1 

3.8 

5.0 

6.7 

7.4 

8.0 

10.0 


Typhoid  Fevbb. 


19U. 


n. 
ill 

8'o.S 


3.2 

3.1 

3.6 

2.7 

3.4 

8.8 

6.0 

11.2 

15.2 

10.4 

6.8 

4.3 

6.1 


•I 


I 


5.2 
5.1 
5.9 
4.4 

5.6 

6.2 

9.8 

18.4 

24.9 

17.0 

11.1 

7.0 

10.0 


1910. 


B 


■ 

o 

& 
1 


3.7 

3.7 

5.1 

5.2 

4.8 

4.9 

7.1 

27.3 

23.5 

17.7 

10.7 

5.2 

10.0 


Measles. 


1911. 


11. 

S5Sj 


I 


38.6 

47.3 

64.8 

89.5 

109.7 

74.3 

27.4 

7.6 

5.3 

9.9 

19.6 

35.4 

44.1 


B 


s 


8.8 

10.7 

14.7 

20.3 

24.9 

16.8 

6.2 

1.7 

.  1.2 

2.2 

4.4 

8.0 

10.0 


1910. 


^ 


7! 

a 


10.0 

16.6 

10.4 

21.9 

21.3 

14.8 

5.3 

1.4 

0.5 

1.3 

2.7 

5.0 

10.0 
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Cases  of  InfecUoe  Diseases  reported  to  the  State  Board  of  HeaUh  from  SOB  Cities  and 

Towns  for  the  Year  ended  Dec.  SI,  1911. 


Diphtheria. 

• 

1 

* 

• 

0, 

i 

• 

r 

• 

1 

OQ 

• 

1 
6 

f 

Varicella. 

# 

Anterior 

Poliomyelitis. 

Abington 

1 

22 

11 

1 

1 

1 

_ 

5 

^ 

^ 

Acton,  . 

8 

2 

2 

1 

1 

- 

> 

— 

^ 

« 

Aciuhnet, 

5 

11 

1 

2 

- 

- 

— 

— 

1 

^ 

Adams, 

80 

62 

5 

8 

5 

- 

- 

10 

_ 

Acawam, 

7 

2 

8 

- 

- 

> 

-. 

» 

. 

^ 

Ameabury, 

5 

2 

8 

4 

7 

- 

- 

— 

— 

Amherst, 

2 

- 

5 

3 

8 

- 

- 

2 

— 

. 

Andover, 

1 

18 

28 

9 

3 

- 

- 

~ 

4 

Arlington,     . 

28 

113 

26 

6 

15 

- 

- 

3 

8 

Ashbumham, 

2 

1 

- 

- 

1 

- 

- 

. 

• 

„ 

AsUand.       . 

- 

- 

1 

1 

- 

- 

» 

_ 

« 

Athd.   . 

25 

6 

28 

5 

9 

- 

- 

6 

8 

Attleborough, 

0 

43 

65 

43 

24 

- 

- 

29 

18 

Auburn, 

2 

25 

9 

4 

1 

- 

- 

12 

— 

. 

Avon,    . 

2 

50 

2 

- 

1 

- 

- 

11 

2 

— 

Ayw,     . 

1 

8 

2 

- 

- 

- 

- 

— 

_ 

_ 

Barnstable,  . 

- 

30 

23 

1 

2 

- 

- 

67 

33 

_ 

Bane,   . 

1 

1 

1 

2 

2 

- 

• 

— 

2 

. 

Beeket, 

8 

28 

- 

4 

3 

- 

- 

— 

1 

_ 

Bedford,       . 

7 

1 

3 

3 

1 

- 

- 

— 

— 

. 

Belohertown, 

3 

2 

- 

- 

- 

- 

. 

_ 

„ 

Bellincham, . 

2 

9 

- 

- 

- 

- 

- 

_ 

„ 

Belmont, 

2 

- 

4 

- 

- 

- 

- 

« 

_ 

3 

Berkley,        .        . 

- 

- 

1 

- 

- 

- 

- 

«- 

_ 

. 

Berlin,  .       . 

9 

8 

1 

- 

- 

- 

_ 

^ 

^ 

^ 

Beverly,        . 

14 

817 

36 

22 

12 

- 

- 

80 

7 

_ 

Billerica,       . 

8 

2 

9 

- 

- 

- 

- 

> 

2 

. 

Blackstone,  . 

61 

- 

7 

2 

2 

- 

- 

- 

_ 

1 

Blandford,    . 

1 

- 

- 

1 

- 

- 

- 

— 

• 

. 

Bolton, 

- 

2 

- 

- 

- 

- 

- 

- 

•« 

. 

Boston, 

2.121 

4,229 

1,562 

472 

3.179 

53 

1 

1,232 

838 

86 

Bourne, 

2 

52 

1 

- 

3 

- 

- 

2 

1 

8 

BoKborough, 

3 

1 

5 

- 

- 

- 

- 

— 

- 

- 

618 
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Cases  of  Infective  Diseases^  etc.  — 

Continued. 

1 

5 

• 

1 
1 

1 

1 

• 

••• 

¥ 

• 

1 
1 

1 

1 

1 

Anterior 

Poliomyelitis. 

Boxfordi        .        .        •        • 

^ 

- 

4 

- 

1 

- 

- 

- 

- 

- 

BoylstoD, 

- 

1 

14 

- 

- 

1 

- 

- 

- 

- 

Braintree, 

3 

21 

29 

5 

8 

1 

- 

8 

11 

1 

BrewBter, 

2 

3 

- 

- 

- 

- 

- 

- 

- 

- 

Bridgewater, 

4 

11 

29 

7 

28 

- 

- 

1 

6 

S 

Brimfield,     . 

2 

2 

4 

- 

2 

- 

- 

- 

- 

- 

Brockton, 

27 

352 

105 

27 

129 

2 

- 

91 

88 

- 

Brookfield,    . 

1 

1 

2 

3 

1 

- 

- 

- 

- 

- 

Brookline,     . 

87 

210 

88 

12 

85 

- 

- 

86 

16 

t 

Buckland.     . 

1 

- 

- 

1 

- 

- 

- 

- 

- 

- 

Burlinston,  . 

— 

9 

- 

- 

1 

- 

- 

1 

- 

— 

Gambridfe,  . 

307 

602 

222 

65 

268 

7 

- 

206 

113 

10 

Canton, 

1 

1 

3 

- 

7 

- 

- 

- 

- 

- 

Oarli«Ie. 

1 

3 

1 

- 

- 

- 

- 

- 

- 

Charlemont, 

- 

1 

1 

- 

- 

- 

- 

- 

- 

- 

Charlton, 

- 

- 

2 

- 

- 

- 

- 

- 

- 

- 

Chatham, 

- 

16 

1 

- 

- 

- 

- 

- 

- 

- 

Chelmsford, 

10 

2 

17 

- 

— 

- 

- 

- 

1 

t 

Chelsea, 

108 

330 

138 

23 

87 

- 

- 

44 

67 

s 

Chester, 

6 

1 

1 

- 

- 

- 

- 

- 

ChesterBeld, 

- 

4 

~ 

- 

2 

- 

- 

-^ 

- 

Chicopee, 

64 

48 

41 

44 

38 

2 

- 

18 

- 

Chilmark,     . 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Clinton. 

20 

3 

6 

4 

20 

1 

- 

6 

1 

CohasBOt, 

- 

218 

- 

2 

8 

- 

- 

8 

1 

Colrain, 

- 

62 

1 

1 

- 

- 

- 

4 

- 

Concord, 

8 

12 

6 

1 

8 

- 

- 

14 

- 

Conway, 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Dalton, 

5 

38 

11 

- 

6 

- 

- 

2 

- 

- 

Dana.    . 

- 

5 

- 

- 

- 

- 

- 

- 

- 

1 

Danvers, 

3 

19 

15 

3 

20 

1 

- 

28 

9 

1 

Dartmouth,  . 

5 

11 

6 

8 

3 

- 

- 

- 

1 

- 

Dedham, 

12 

3 

12 

1 

12 

1 

- 

8 

- 

- 

Deerfield.      . 

4 

21 

8 

- 

1 

- 

- 

- 

- 

1 
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Cases  of  Infective  Diseases,  etc.  —  Continued. 


s 

£ 
1 

Typhoid  Fever. 

1 

• 

1 

• 

.9 

'♦* 

11 

1 

a 

OQ 

• 

• 

> 

Anterior 

Poliomyelitis. 

Dennis,         .... 

1    - 

2 

2 

- 

1 

1 

- 

- 

- 

_ 

Dighton, 

10 

- 

23 

1 

3 

- 

- 

- 

- 

- 

DouvUs, 

- 

- 

6 

- 

1 

- 

- 

- 

4 

- 

Dover,  . 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

DtBCUt, 

3 

- 

6 

- 

- 

- 

- 

- 

- 

- 

Dudley, 

2 

- 

1 

- 

- 

- 

- 

- 

1 

- 

Dunstoble,    . 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Duzbury, 

3 

2 

3 

- 

- 

- 

- 

- 

- 

- 

East  Brid«ewater» 

4 

4 

10 

10 

17 

1 

- 

- 

- 

- 

East  Lomcmeadow, 

- 

83 

1 

- 

- 

- 

- 

- 

- 

- 

Easthampton, 

12 

- 

- 

9 

3 

- 

- 

- 

- 

1 

Easton, 

1 

- 

3 

3 

1 

- 

- 

- 

- 

1 

Ecremont, 

- 

2 

- 

- 

- 

- 

- 

'- 

- 

- 

Ervins, 

- 

29 

- 

5 

2 

- 

- 

7 

- 

- 

Eftiez,    . 

- 

13 

- 

3 

- 

- 

- 

- 

- 

- 

Everett, 

66 

124 

66 

13 

09 

3 

- 

19 

20 

. 

FlairbAven, 

2 

- 

2 

9 

2 

- 

- 

- 

3 

- 

FaU  River. 

180 

499 

131 

91 

235 

2 

- 

121 

21 

18 

Falmouth, 

- 

33 

- 

1 

4 

- 

- 

85 

7 

- 

Fitchburc, 

659 

28 

45 

45 

78 

4 

- 

22 

16 

1 

Florida, 

>                  m 

5 

11 

- 

1 

- 

- 

- 

- 

- 

- 

Fozboroush, 

11 

21 

1 

8 

«i 

- 

- 

2 

- 

Framincham, 

15 

16 

18 

10 

10 

- 

- 

11 

6 

1 

Franklin, 

3 

3 

22 

- 

2 

- 

- 

- 

- 

- 

Freetown,     . 

- 

- 

2 

- 

1 

- 

- 

- 

- 

1 

Gardner, 

17 

6 

4 

6 

20 

- 

- 

6 

1 

- 

Qeorcetown, 

- 

1 

2 

1 

- 

- 

- 

- 

2 

- 

GiU.      . 

5 

31 

4 

1 

- 

- 

- 

- 

- 

- 

Glouoeeter,    . 

29 

38 

33 

12 

38 

- 

- 

15 

12 

1 

Grafton, 

- 

- 

8 

4 

- 

- 

- 

1 

- 

- 

Granville,     . 

- 

4 

- 

- 

- 

- 

- 

- 

- 

- 

Great  Barrington, 

3 

11 

10 

4 

4 

- 

- 

3 

2 

- 

Greenfield.    . 

7 

293 

12 

7 

4 

1 

- 

- 

3 

2 

Groton, 

- 

- 

1 

- 

- 

- 

- 

- 

- 
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Cases  of  Infective  Diseases,  etc.  —  < 

Continued. 

1 

S 

8 

• 

e 

•** 

1 

1 

9 

H 

•3 

1 

• 

1 

DO 

• 

1 
6 

M 

a 

• 

1 

• 

.9 

I 

B 

o 

5 

Groveland,    .... 

2 

1 

9 

2 

1 

- 

- 

6 

- 

- 

Hadley, 

- 

3 

1 

- 

1 

- 

- 

- 

- 

- 

Hamilton,     , 

1 

- 

- 

- 

- 

- 

- 

- 

- 

1 

Hampden,    . 

1 

25 

2 

- 

- 

- 

- 

- 

- 

- 

Hanover, 

- 

10 

— 

- 

2 

- 

- 

- 

- 

- 

Hanson, 

- 

9 

19 

1 

2 

- 

- 

- 

2 

- 

Hardwiok, 

7 

12 

4 

3 

9 

- 

- 

- 

5 

1 

Harvard, 

2 

- 

- 

- 

1 

- 

- 

- 

- 

- 

Harwich. 

- 

1 

- 

2 

2 

- 

- 

- 

- 

- 

Hatfield, 

- 

10 

8 

- 

1 

- 

- 

- 

8 

- 

HaverhiU.     . 

119 

72 

117 

50 

102 

2 

- 

84 

76 

6 

Hawley, 

1 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Heath,  . 

- 

12 

- 

- 

- 

- 

- 

- 

- 

Hingham,     , 

3 

- 

6 

- 

- 

- 

- 

- 

- 

- 

Hinfldale, 

- 

- 

2 

- 

- 

- 

- 

- 

- 

- 

Holbrook,     . 

- 

5 

12 

- 

5 

- 

- 

8 

2 

- 

Holden, 

1 

6 

- 

7 

4 

- 

- 

- 

- 

- 

HoUiston,      . 

,  - 

2 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Holyoke, 

68 

46 

132 

28 

64 

1 

2 

6 

8 

- 

Hopedale,     . 

8 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Hopkinton,  . 

- 

81 

1 

- 

2 

- 

- 

7 

26 

- 

Hubbardston 

• 

- 

- 

- 

- 

- 

- 

- 

1 

- 

- 

Hudson, 

2 

1 

2 

3 

8 

- 

- 

60 

3 

- 

HuU,     . 

2 

7 

11 

4 

- 

- 

- 

0 

- 

- 

Huntington, 

1 

2 

1 

1 

- 

- 

- 

- 

- 

- 

Hyde  Park,  . 

;* 

89 

20 

5 

12 

- 

- 

19 

11 

S 

Ipswich, 

9 

86 

25 

12 

13 

- 

- 

- 

- 

- 

Kingston, 

1 

- 

2 

1 

- 

- 

- 

- 

- 

- 

Lakeville,      . 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Luioaster,     . 

1 

3 

3 

- 

5 

- 

- 

18 

- 

- 

Lawrence, 

112 

248 

115 

34 

126 

4 

1 

8 

60 

2 

Lee, 

12 

65 

7 

1 

5 

- 

- 

- 

3 

- 

Leicester, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Lenox,  . 

15 

48 

1           1 

1 

— 

- 

2 

- 

- 
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Cases  of  Infective  Diseases,  etc,  — 

Continued. 

1 

• 

1 

i 

1 

1 

i 

• 

1 

• 

• 

QQ 

• 
bi 

a 
1 

J 

• 

> 

Anterior 

Poliomyelitis. 

LeoxnimBter,  .... 

15 

16 

34 

6 

26 

- 

- 

30 

16 

1 

LeodnstoD,     . 

5 

02 

4 

3 

2 

- 

- 

- 

- 

1 

Leydeiit 

- 

6 

- 

- 

- 

- 

- 

- 

- 

- 

Loncmeadow, 

2 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Lowell, 

155 

167 

225 

62 

143 

15 

- 

16 

21 

15 

Ludlow, 

4 

5 

4 

- 

- 

- 

- 

- 

- 

- 

Lunenburs,  . 

1 

3 

- 

2 

1 

- 

- 

53 

- 

- 

Lsoui,    . 

164 

388 

196 

39 

188 

3 

- 

98 

54 

4 

Lynnfield,     . 

- 

1 

- 

- 

- 

- 

- 

- 

- 

- 

Halden, 

66 

448 

113 

43 

95 

— 

- 

19 

32 

7 

Manchester,  . 

2 

4 

1 

5 

- 

- 

- 

- 

2 

- 

Muisfield,     . 

10 

3 

5 

1 

2 

- 

- 

- 

5 

1 

Siarblehead, 

5 

24 

59 

2 

1 

- 

- 

1 

9 

1 

Marion, 

- 

1 

3 

- 

3 

- 

- 

- 

- 

- 

Marlborough, 

30 

3 

9 

11 

15 

- 

- 

- 

1 

- 

Marahfield,    . 

- 

2 

1 

- 

- 

- 

- 

5 

1 

- 

Mattapoiaett, 

- 

3 

1 

1 

2 

- 

- 

- 

- 

- 

Maynard, 

12 

6 

4 

3 

3 

- 

- 

- 

- 

- 

Medfield.       . 

7 

2 

- 

- 

- 

- 

- 

- 

- 

- 

Medford, 

51 

106 

32 

9 

30 

- 

- 

46 

30 

5 

Medway, 

4 

- 

2 

1 

- 

- 

- 

- 

7 

- 

Melrose, 

19 

128 

33 

6 

14 

- 

- 

39 

40 

1 

Merrimao, 

2 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Methuen, 

12 

27 

12 

4 

6 

- 

- 

2 

- 

1 

Middleboroush,    . 

5 

8 

16 

1 

4 

1 

- 

4 

3 

1 

Middlefield,  . 

1 

2 

1 

- 

- 

- 

- 

- 

- 

- 

Milford, 

2 

- 

5 

6 

11 

- 

- 

- 

- 

- 

MiUbury,       . 

6 

145 

6 

8 

4 

- 

- 

- 

3 

- 

MiUis.    . 

■ 

1 

5 

12 

- 

- 

- 

- 

- 

- 

MUton, 

11 

33 

18 

5 

9 

- 

- 

25 

24 

- 

Monroe, 

4 

1 

- 

- 

- 

- 

- 

1 

- 

- 

MoDson, 

1 

43 

6 

2 

- 

- 

- 

1 

- 

- 

Montacue,     . 

18 

46 

5 

2 

- 

- 

- 

- 

- 

Monterey,     . 

- 

22 

- 

- 

- 

- 

— 

- 

- 

— 

622 
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Cases  of  Infective 

Diseases^  etc.  — 

Continued. 

« 

m 

I 

1 

1 

• 

1 
3 

S 

1 

1 

• 

A 
1 

1 

1 
1 

a 

IS 
•< 

Nahant,        .... 

8 

- 

- 

2 

- 

- 

- 

- 

1 

Nantucket,   . 

- 

4 

5 

- 

- 

- 

- 

- 

- 

- 

Natiok. 

5 

- 

4 

4 

- 

- 

- 

- 

- 

Needham,     . 

6 

6 

4 

- 

6 

- 

1 

2 

- 

- 

New  Aflhford, 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

NewBedfoid, 

80 

133 

131 

123 

253 

5 

- 

141 

79 

7 

New  Braintree,     , 

- 

1 

- 

- 

- 

- 

- 

2 

- 

- 

New  Blarlboroush 

ff               ■ 

- 

- 

1 

1 

- 

- 

- 

- 

- 

- 

New  Salem,  . 

- 

2 

- 

1 

- 

- 

- 

- 

- 

- 

Newbury,     . 

1 

- 

1 

2 

3 

- 

- 

- 

- 

- 

Newbursrport, 

30 

11 

6 

9 

24 

2 

- 

97 

12 

- 

Newton, 

31 

373 

66 

25 

62 

1 

1 

32 

106 

5 

Norfolk, 

3 

1 

1 

- 

- 

- 

- 

- 

- 

- 

North  Adams, 

39 

42 

12 

24 

24 

1 

- 

7 

2 

9 

North  Andover,    . 

1 

11 

4 

3 

2 

- 

- 

- 

2 

- 

North  Attleborough,    . 

13 

5 

13 

9 

3 

- 

- 

- 

18 

- 

North  Brookfield, 

- 

- 

14 

2 

- 

- 

- 

- 

- 

- 

North  Reading,    . 

1 

- 

1 

1 

- 

- 

- 

- 

- 

- 

Northampton, 

46 

21 

21 

16 

36 

4 

- 

SO 

28 

1 

Northboroush* 

2 

103 

1 

1 

- 

- 

- 

- 

3 

- 

Northbridge, 

12 

10 

7 

1 

7 

- 

- 

- 

- 

- 

Northfield,    . 

- 

10 

2 

1 

- 

- 

- 

- 

- 

- 

Norton, 

■ 

- 

- 

1 

- 

1 

- 

- 

- 

- 

- 

NorweU, 

- 

18 

1 

4 

1 

- 

- 

- 

- 

- 

Norwood, 

41 

272 

8 

6 

6 

2 

- 

88 

2 

- 

Oak  Bluffs, 

- 

- 

— 

- 

- 

1 

- 

- 

2 

- 

Orange, 

2 

- 

1 

- 

1 

- 

- 

- 

- 

- 

Orleans, 

- 

1 

1 

- 

- 

- 

- 

- 

- 

- 

Oxford, 

2 

84 

4 

2 

1 

- 

- 

21 

3 

- 

Palmer, 

30 

6 

6 

5 

5 

- 

- 

3 

6 

- 

Peabody, 

20 

203 

27 

4 

22 

- 

- 

43 

21 

1 

Pelham, 

1 

- 

- 

- 

- 

- 

- 

- 

— 

- 

Pembroke, 

- 

4 

6 

- 

1 

- 

- 

- 

- 

Pepperell, 

3 

02 

9 

- 

2 

- 

- 

- 

- 

1 
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( 

Cases  of  Infective  Diseases,  etc.  — ' 

Continued. 

■a 

1 

a 
Q 

• 

1 
1 

J 

.•2 

1 

£ 

9 

•3 
1| 

• 

1 

a 

OQ 

• 

1 

• 

> 

Anterior 

Poliomyelitis. 

- 

64 

3 

1 

- 

- 

6 

- 

Phillipeton,  . 

- 

4 

- 

- 

- 

- 

2 

- 

- 

PHtsaeld.      . 

74 

130 

27 

25 

83 

2 

- 

22 

34 

2 

Plainfield.     . 

- 

- 

- 

1 

1 

- 

- 

^ 

- 

- 

PlainviUe,     . 

- 

- 

1 

- 

- 

- 

- 

- 

- 

Plymouth,    . 

8 

2 

13 

7 

16 

1 

- 

- 

- 

1 

Plympton,    . 

- 

2 

2 

1 

- 

- 

- 

- 

~ 

- 

Princeton, 

- 

2 

2 

- 

- 

- 

1 

- 

Provmoetowi 

U 

12 

^ 

- 

2 

1 

- 

- 

- 

- 

Quiney, 

78 

304 

149 

24 

36 

1 

1 

86 

29 

Randolph,     . 

3 

6 

7 

3 

1 

- 

- 

- 

- 

Beading, 

6 

22 

19 

1 

- 

- 

- 

- 

- 

- 

Rehoboth, 

- 

1 

1 

1 

- 

- 

- 

- 

- 

Revere, 

31 

9 

31 

4 

25 

- 

- 

- 

- 

Rochester, 

5 

- 

2 

- 

1 

- 

- 

- 

- 

Rockland, 

2 

316 

24 

3 

10 

- 

- 

- 

5 

Rockport, 

2 

43 

9 

2 

7 

- 

- 

2 

- 

Rowe,   . 

2 

1 

1 

- 

- 

- 

- 

- 

- 

Rowley, 

1 

1 

7 

2 

1 

- 

— 

- 

- 

Royalston, 

1 

- 

1 

- 

- 

- 

- 

- 

- 

RttflBell, 

*        • 

- 

34 

3 

1 

- 

- 

- 

- 

- 

Rutland, 

- 

1 

- 

- 

«M 

- 

- 

- 

- 

Salem,  . 

92 

770 

36 

32 

73 

2 

- 

133 

80 

Sallabury, 
Sauffus, 

9 

1 
42 

1 
4 

1 
9 

9 

2 

^ 

23 

7 

"■ 

Savoy,  . 

- 

- 

- 

- 

- 

1 

- 

- 

- 

- 

Sdtuate, 

- 

- 

1 

1 

1 

- 

- 

- 

- 

- 

Seekonk, 

- 

- 

4 

- 

2 

- 

- 

- 

- 

- 

Sharon, 

4 

6 

13 

- 

6 

- 

- 

3 

- 

- 

Sheffield, 

- 

1 

- 

- 

1 

- 

- 

23 

- 

- 

Shelburne, 

1 

3 

1 

- 

- 

— 

- 

- 

1 

- 

Shwborn, 

- 

1 

- 

- 

1 

- 

- 

1 

- 

- 

Shrewsbury, 

- 

- 

2 

- 

- 

- 

— 

- 

- 

- 

Shutesbury, 

< 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 
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Cases  of  Infective  Diaeaees,  etc.  —  < 

Concluded. 

• 

s 

1 

1 

1 

J 
5 

• 

1 

■ 

i 

• 

> 

Anterior 

Poliomyelitis. 

WAterUiwOf  .... 

85 

29 

19 

4 

6 

- 

- 

8 

7 

1 

Wayland,      . 

- 

- 

9 

8 

- 

- 

- 

- 

1 

1 

Webster, 

18 

- 

2 

2 

- 

^^  ■ 

- 

- 

- 

- 

Wellesley,     . 

U 

11 

26 

10 

4 

- 

- 

4 

4 

- 

Wellfleet, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

West  Boylston, 

- 

- 

8 

- 

- 

- 

- 

- 

- 

1 

West  Bridgewater. 

2 

- 

8 

- 

- 

- 

- 

- 

- 

- 

West  Brookfield,  . 

- 

1 

- 

- 

1 

- 

- 

- 

1 

- 

Wsst  Sprincfield. 

14 

- 

22 

2 

- 

- 

- 

- 

- 

-    • 

West  Stockbridge, 

- 

- 

- 

1 

- 

- 

- 

- 

- 

1 

Westborough, 

3 

11 

1 

8 

1 

- 

- 

- 

- 

- 

Westfield.      . 

27 

9 

88 

25 

21 

- 

2 

8 

4 

Westford,      . 

2 

3 

- 

1 

4 

- 

- 

- 

- 

1 

Westhampton, 

- 

- 

- 

- 

1 

- 

- 

- 

- 

- 

Westminster, 

3 

2 

5 

- 

- 

- 

- 

- 

- 

- 

Weston. 

- 

7 

3 

- 

8 

- 

- 

13 

9 

- 

Westport.      . 

- 

8 

5 

- 

- 

1 

- 

33 

21 

1 

Westwood, 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Weymouth,  . 

17 

6 

4 

1 

1 

- 

- 

- 

- 

- 

Whetely, 

- 

- 

- 

1 

- 

- 

- 

- 

- 

- 

Whitman,      . 

4 

21 

30 

2 

8 

- 

- 

- 

1 

- 

Wilbraham,  . 

2 

- 

5 

13 

1 

- 

- 

- 

- 

- 

Willismsburc, 

1 

14 

- 

1 

1 

6 

- 

- 

1 

- 

Willtamstown, 

21 

8 

1 

2 

8 

- 

- 

1 

10 

1 

Wilmington, 

1 

8 

2 

- 

- 

- 

- 

- 

- 

- 

Winohendon, 

44 

25 

2 

3 

3 

- 

- 

4 

1 

1 

Winobeater,  . 

2 

20 

2 

2 

10 

- 

- 

50 

• 

19 

8 

Windsor, 

- 

- 

3 

- 

- 

- 

- 

- 

- 

- 

Winthrop,     . 

20 

201 

11 

5 

4 

- 

1 

3 

84 

8 

Wobnm, 

34 

85 

17 

16 

14 

1 

- 

22 

4 

11 

Worcester,     . 

444 

248 

463 

134 

358 

3 

- 

69 

48 

5 

Worthington, 

- 

2 

- 

- 

- 

- 

- 

- 

- 

- 

Wrentham,    . 

1 

82 

2 

2 

1 

- 

- 

- 

- 

- 

Yarmouth,    . 

4 

•       ^ 

- 

- 

- 

- 

- 

- 

- 

Totals,    . 

6.098 

16,094 

6,178 

2,238 

7.031 

150 

11 

3,911 

2,542 

232 
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Actinomycosis  occurred  in  the  following  places :  — 

Boston, 3 

Cambridge, 1 

Lynn, 1 

5 

Anthrax  occurred  in  the  following  places :  — 

Lynn, 3 

Norwood, 1 

4 

Erysipelas  occurred  in  the  following  places :  — 

Adams, 2 

Chelsea, 3 

Ljmn, 9 

North  Adams, 2 

Pittsfield, 1 

Rockland, 1 

Russell, 1 

Salem, 5 

Somerville, 2 

Swansea, 1 

Tisbury, 3 

30 

Glanders  occurred  in  the  following  place :  — 


Haverhill, 


1 


Leprosy  occurred  in  the  following  place :  — 
Boston, 2 

Malaria  occurred  in  the  following  place :  — 
Boston, 25 

Malignant  pustule  occurred  in  the  following  places :  — 

Lynn, 1 

Revere, 1 


2 
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Meningitis    other    than    eerebro-spinal    occurred    in    the    following 
places : — 

Brockton, 3 

Cambridge, 8 

Chelsea, 2 

Dartmouth, 

Fall  River,  

Framingham, 

Haverhill, 6 

Hudson, 

Leominster, 

Lynn, 

Mansfield, 

Methuen, 

New  Bedford, 

Newburyport, 

Newton, 

Norwood, 

Pittsfield, 2 

Salem, 

Saugus, 

Somerville, 

Sterling, 

Waltham, 


40 
Mumps  occurred  in  the  following  places :  — 

Adams, 1 

Boston, 283 

Brockton, 3 

Chelsea, 14 

Dalton, 3 

Deerfield, 2 

Erving, 1 

Everett, 5 

FallRiver, 1 

Fahnouth, 5 

Framingham, 2 

Great  Barrington, 1 

Groton, 2 

Heath, 1 

Kingston, 1 

Lynn,         .    , 8 

North  Attleborough, 1 
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Northfield, 1 

Quincy, 3 

Somerville, 2 

Winthrop, 1 


341 


Ophthalmia  neonatorum  occurred  in  the  following  places :  — 

Abington, 1 

Adams, 2 

Amesbmy, 1 

Amherst, 1 

Attleborough, 4 

Becket, 1 

Beverly, 3 

Boston, 1,006 

Bridgewater, 3 

Brockton, 11 

Brookline, 3 

Cambridge, 18 

Canton, 1 

Chelsea, 6 

Chicopee, 2 

Clinton, 1 

Danvers, 1 

Easthampton, 2 

Easton, 1 

Everett, 12 

Fall  River, 13 

Falmouth, 1 

Fitchbnrg, 4 

Gardner, 1 

Gloucester, 2 

Greenfield, 1 

Haverhill, 11 

Holyoke, 2 

Hudson, 2 

Hull, 1 

Hyde  Park, 1 

Lancaster, 1 

Lawrence, 7 

Leominster, 1 

Lexington, 1 

LoweU, 10 

Ljom, 25 

Maiden, .  17 
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Manchester,                                  1 

Mansfield, 1 

Marblehead, 1 

Marlborough, 1 

Medford, 6 

Mekose, 3 

Middleborough, 3 

New  Bedford, 21 

Newburjrport, 10 

Newton, 11 

North  Adams, 1 

Northbridge, 1 

Norwood, 2 

Pahner, 1 

Pepperell, ' 1 

Provincetown, 1 

Quiney, • 11 

Revere, 3 

Rockland, 1 

Salem, 9 

Saugus, 4 

Somerville, 16 

Spencer, 1 

Springfield, 16 

Sutton, 1 

Swampscott, 2 

Taunton^ 5 

Waltham, 28 

Wareham, 1 

Watertown, 1 

Westfield, 4 

Westhampton, 1 

Winchester, 4 

Winthrop, 3 

Wobum, 1 

Worcester, 14 


1,372 

Tetanus  occurred  in  the  following  places :  — 

Attleborough, 2 

Beverly, .       .  1 

Boston, 14 

Cambridge, 2 

Chelsea, 1 

East  Bridgewater, 1 
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Leominster, 
Marblehead, 
New  Bedford, 
Newton,     . 


1 

1 

1 

1 

Peabody, 2 

Salem, 3 

Springfield, 5 

Taunton, 1 

Worcester, 2 

38 

Trachoma  occurred  in  the  following  places :  — 

Boston, 17 

Lynn, 1 

Newton, 1 

Worcester, * 2 


21 

Tuberculosis  other  than  phthisis  occurred  in  the  following  places :  — 

Bridgewater, 1 

Brockton, 3 

Cambridge, 11 

Chelsea, 1 

Clinton, 1 

Concord, 1 

Fall  River, 14 

Haverhill, 10 

Hudson, 1 

Lowell, 5 

Maiden, '      ....  1 

New  Bedford, 13 

Newburyport, 1 

Newton, 1 

Pittsfield, 2 

Quincy, 1 

Salem, 7 

Saugus, 1 

SomerviUe, 2 

Springfield, 1 

Sutton,      , 1 

Weston, 1 

Worcester, 1 

81 
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List  of  Cities  and  Towns  from  whi^h  no  Reports  were  received, 

L    Cities. 
None. 

2,    Towns  having  a  Popvhiion  of  More  than  6fl00, 

None. 

5.     Towns  having  a  Population  of  More  than  IflOO  hui  Less  than  5,000  in  Each. 


Carver, 

Littleton, 

Sunderland, 

Cheshire, 

Middleton, 

Wenham, 

ClarkHburg, 

Raynham, 

West  Newbury.  — 13. 

Edgartown, 

Sandwich, 

Lincohi, 

Shirley, 

4,    Towns  having  Less  than  1,000  Inhabitants. 

Alford, 

Halifax, 

Peru, 

Ashby, 

Hancock, 

Prescott, 

Ashfield, 

Holland, 

Richmond, 

Bemardston, 

Lanesborough, 

Sandisfield, 

CnniTnington, 

Leverett, 

Southampton, 

Eastham, 

Mashpee, 

Tolland, 

Enfield, 

Mendon, 

T3rringham, 

Gay  Head, 

Modtgomery, 

Wales, 

Goshen, 

Mount  Washington, 

Warwick, 

Gosnold, 

Oakham, 

Washington, 

Granby, 

Otis, 

Wendell, 

Greenwich, 

Paxton, 

West  Tisbury.  —  36. 

A  supply  of  postal  cards  for  the  purpose  of  reporting  infective  dis- 
eases to  the  State  Board  of  Healthy  as  required  by  statute^  will  be  for- 
warded to  any  local  board  of  health  on  application  to  the  secretary  of 
the  State  Boards  Boom  145>  State  House,  Boston. 

IV. 

OfTlCIAL  BeTURNS  of  DEATHS  IN  CiTIES  AND  LaEGE  ToWNS    (REVISED 

Laws,  Chapteb  75,  Section  12). 

1911. 

In  the  following  summary,  the  statistics  of  deaths  required  by  chapter 
75,  section  12,  of  the  Revised  Laws,  are  presented.  These  statistics  are 
returned  to  the  Board  from  each  city  and  town  which  has,  '*  according 
to  the  latest  censu?,  more  than  five  thousand  inhabitants.^' 

The  cities  and  towns  which  have  contributed  these  returns  for  the  year 
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1911  comprise  the  same  list  as  for  the  year  1910.  This  list  embraces  all 
of  the  33  cities  and  the  towns  having  more  than  5^000  inhabitants  in  each. 

The  list  for  the  year  1911  includes  111  cities  and  towns.  The  total 
estimated  population  of  this  gronp  of  cities  and  towns  in  1911  was  3^058,- 
457,  or  about  89  per  cent,  of  the  total  estimated  population  of  the  State. 
Hingham  and  Williamstown  have  again  made  returns,  although  their 
populations  fell  below  5,000  in  1910.  In  addition,  the  following  towns, 
now  near  the  5,000  mark,  have  voluntarily  made  returns,  although  not 
required  by  law  so  to  do :  Lexington,  Ludlow,  Monson  and  Walpole: 

The  whole  number  of  registered  deaths  in  these  cities  and  towns  in  1911 
was  46,634,  and  the  death-rate,  as  calculated  from  the  foregoing  estimated 
population,  was  15.25  per  1,000  of  the  living  population,  that  of  the  pre- 
vious year  having  been  16.04  per  1,000,  and  that  of  1909, 15.92  per  1,000. 

The  death-rate  for  the  year  1911  was  lower  than  that  of  1910,  and 
considerably  lower  than  the  mean  annual  death-rate  of  the  State  for  the 
fifty  years  ended  Dec.  31,  1900,  which  was  19.22  per  1,000. 

Sexes.  —  The  number  of  deaths  of  males  was  24,157,  or  51.80  per  cent, 
of  the  whole  number  of  deaths  whose  sex  was  known;  and  the  deaths  of 
females  were  22,474,  or  48.19  per  cent.  There  were  3  in  which  the  sex 
was  not  stated  in  the  returns. 

Ages.  —  The  deaths  by  four  groups  of  ages 'were  as  follows .  — 


Aqm. 


Deaths.  1911. 


Under  1  year, 
1  todOjrears, 
90  to  00  years, 
50  and  over. 


9,572 

5,517 

10,704 

20,730 


PsBcmraAoaB  or  All  Dbaths. 


1911. 


20.54 
11.88 
23.16 
44.47 


1919. 


22.05 
13.09 
22.52 
42.34 


Infant  Mortality.  —  The  deaths  of  infants  under  one  year  old  were 
9,572,  or  20.54  per  cent,  of  -the  total  mortality,  as  compared  with  22.05 
per  cent,  in  1910.  In  the  year  1900  the  rate  was  23;  that  of  the  five 
years  1907-11,  respectively,  constituted  21.55,  22.92,  21.63,  22.05  and 
20.54  per  cent,  of  the  total  mortality. 

The  deaths  of  children  under  five  years  old  were  12,857,  or  27.6  per 
cent,  of  the  total  mortality,  as  compared  with  29.8  per  cent,  for  the  same 
age  in  1910. 

All  of  the  percentages  in  the  foregoing  table  were  estimated  upon  the 
number  of  deaths  of  those  whose  ages  were  stated  in  the  returns.  The 
total  number  of  deaths  in  which  the  age  was  not  specified  was  21;  in 
1910  it  was  57. 
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Still'iirihs.  —  The  number  of  still-births  was  3,194,  and  when  com- 
pared with  the  total  mortality  (still-births  included),  this  was  6.4  per 
cent,  of  the  total  deaths  and  still-births  combined.  In  1910  the  per- 
centage was  6.2. 

Montlis  and  Quarters.  —  The  number  of  deaths  in  each  quarter  of 
the  year  is  shown  in  the  following  table :  — 


Deaths.  1911. 


Qtiarter, 
Seoood  quartoTt 
Third  quarter, 
Fourth  quarter. 
Total.     . 


12,767 
11.068 
13,436 
10,360 


46,631 


PxBCBMTAaaa. 


1911. 


37.88 
38.73 
26.67 
33.33 


100.00 


1910. 


26.48 
24.00 
25.81 
23.71 


100.00 


These  percentages  differ  bnt  little  from  the  mean  of  several  years. 
As  in  1907,  1908,  1909  and  1910,  the  highest  mortality  was  in  the  first 
quarter. 

During  the  forty-year  period  (1856-95)  the  mortality  was  generally 
above  the  mean  in  the  third  quarters  of  the  years  and  below  it  in  the 
other  three  quarters. 

The  intensity  of  the  seasonal  death-rate  is  more  accurately  shown  in 
the  following  table,  the  method  employed  being  explained  on  page  615 
in  Section  III.  of  these  summaries,  relating  to  disease  notification.  By 
this  method  the  errors  which  are  due  to  differences  in  the  length  of  the 
months  are  eliminated. 


January,  . 

February, 

Hanxh, 

April, 

May. 

June, 

July. 

August, 

September, 

October,    . 

Norember, 

Deoember, 


MOMTHB. 


Deaths  in 
Eaoh  Month. 


Mean 

Daily  Deaths 

per  Month,, 

1911. 


4,214 
4.078 
4.476 
4.100 
8,884 
3,075 
4.976 
3.004 
3.567 
3.356 
3,324 
3,680 


135.9 
145.6 
144.4 
137.0 
125.3 
102.5 
160.5 
125.9 
118.6 
106.3 
110.8 
118.7 
127.8 


CwanwBtMAh  lUno. 


1911. 


106.3 

113.9 

113.0 

107.2 

98.0 

80.2 

126.6 

96.5 

92.8 

84.7 

86.7 

92.0 

100.0 


1919. 


104.2 

106.9 

111.6 

106.4 

93.1 

80.3 

107.0 

101.7 

96.0 

89.9 

91.2 

101.1 

100.0 
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The  figures  in  the  foregoing  table  indicate  a  departure  in  excess  of 
the  mean  death-rate  in  January,  February,  March,  April  and  July,  while 
that  of  the  remaining  months  was  below  the  mean. 

The  mean  maximum  departure  from  the  death-rate  for  each  month 
for  the  period  of  twenty  years  1856-76  was  32.9  per  cent,  in  August,  and 
the  twenty-year  period  1876-96  it  was  20  per  cent,  in  August,  while  that 
of  August,  1911,  was  considerably  below  the  mean,  and  those  of  February 
and  July,  the  two  months  in  which  the  death-rates  were  the  highest,  were, 
respectively,  13.9  and  25.6  per  cent. 

In  the  two  years  having  the  highest  death-rates  in  Massachusetts  in 
the  past  half -century  or  more  (1849  and  1872)  the  maximum  departures 
from  the  yearly  means  were,  respectively,  83.4  per  cent,  in  August,  1849, 
and  40  per  cent,  in  August,  1872.  That  of  January,  1890,  the  month 
in  which  the  epidemic  of  influenza  was  at  its  maximum,  was  43.4  per 
cent,  above  the  mean. 

The  figures  for  1911,  when  compared  with  those  of  earlier  years  in  the 
past  half -century,  show  a  much  greater  uniformity  in  the  seasonal  mor- 
tality, since  serious  epidemics  have  not  prevailed  in  the  State  either  in 
the  past  year  or  in  any  of  the  years  of  the  past  decade. 

Death-rates  of  Cities  and  Large  Towns,  —  In  Table  II.,  last  column, 
the  death-rates  of  cities  and  towns  having  over  5,000  iohabitants  are 
given.  These  death-rates  are  obtained  by  comparing  the  deaths  in  eadi 
city  and  town  with  the  estimated  population.  They  vary  from  a  mini- 
mum of  8.7  in  Norwood  to  20.6  per  1,000  in  Qrafton. 

The  following  cities  and  towns  had  death-rates  above  19  per  1,000  in 
1911 :  Grafton,  20.6 ;  Plymouth,  20.2 ;  Montague,  19.1. 

Of  the  foregoing,  Qrafton  had  a  death-rate  above  19  per  1,000  in  1910. 

The  following  cities  and  towns  had  death-rates  less  than  12  per  1,000 
in  1911 :  Milton,  11.9 ;  Palmer,  11.9 ;  Ludlow,  11.8 ;  Medford,  11.6 ;  Whit- 
man,  11.6;  Danvers,  11.5;  Methuen,  11.6;  Bridgewater,  11.4;  Newton, 
11.4;  Monson,  11.2;  Qaincy,  11.1;  Melrose,  11.1;  Everett,  11.0;  Attle- 
borough,  10.9;  Brockton,  10.9;  Dedham,  10.9;  North  Attleborough,  10.8; 
Wellesley,  10.7;  Winthrop,  10.4;  Watertown,  10.4;  Southbridge,  10.1; 
Winchester,  9.9;  Northbridge,  9.8;  Walpole,  9.7;  Eevere,  9.5;  North 
Andover,  9.6 ;  Concord,  9.2 ;  Westborough,  8.9 ;  Norwood,  8.7.  Of  these, 
Bridgewater,  Concord,  Danvers,  Everett,  Medford,  Norwood,  Quincy, 
Watertown,  Wellesley,  Westborough,  Whitman,  Winchester  and  Winthrop 
had  death-rates  below  12  per  1,000  in  1910. 
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Death-rates  of  Certain  Cities  having  a  Population  of  More  than  £5,000.  Mean 
Deathrrates  of  the  Seven  Census  Years  1870,  1876,  1880,  1885,  1890,  1895 
1900,  and  for  1905, 1910  and  1911, 


CmxB. 


Mean 

Deatb-rates, 

ino,  1875, 

IMO.  IMS,  U90, 

1116  and  IMO. 


Death-rate, 
IfOB. 


Death-rate, 
1910. 


Death-rate, 
19U. 


Boston, 
Woroester,   . 
Fall  Riyer, . 
Lowell, 
OambridfB, 
New  Bedford, 
Lynn,  . 
Springfield, 
Lawrence,    . 
SomerviUe, 
Holyoke,     . 
Brockton,    . 
Maiden, 
HavwhiU,   . 
Salem, 
Newton, 

Fitchbuxst  . 
Taunton,     . 
Everett, 
Quinoy, 
Cheleea, 
Pittafield,    . 
Waltham,    . 
Chioopee,    . 
Glouoeeter, 


23.3 
19.6 
23.8 
21.8 
19.0 
20.7 
17.4 
19.0 
21.7 
17.1 
22.2 
16.8 
16.4 
17.2 
21.4 
14.8 
16.4 
19.7 
16.4 
17.1 
19.7 
17.5 
15.0 
20.8 
20.6 


18.6 
17.4 
20.2 
20.0 
15.6 
17.2 
16.2 
15.2 
19.6 
14.0 
16.3 
12.7 
18.8 
15.6 
19.5 
13.1 
13.1 
21.8 
13.9 
13.1 
18.4 
16.6 
13.7 
17.7 
14.8 


17.3 
17.0 
18.6 
19.8 
16.4 
18.8 
13.1 
16.7 
17.7 
13.6 
17.8 
12.4 
13.1 
17.0 
15.9 
12.2 
13.4 
23.4 
11.0 
11.7 
18.6 
17.7 
14.0 
15.4 
16.0 


17.1» 

15.7» 

17.6 

17.7 

16.0 

17.0 

12.6 

15.3 

16.0 

13.1 

15.2 

10.9 

12.1 

13.9 

16.7 

11.4 

12.8 

20.5* 

11.0 

11.1 

19.3* 

16.6 

13.8 

14.7 

14.3> 


1  These  ficuree  for  Boston,  Chelsea,  Worcester  and  Taunton  include  all  deaths.  By  exclusion  of  deaths 
of  nonresidents  in  Boston  and  deaths  in  public  and  private  institutions  in  the  other  3  cities,  the  death- 
rates  would  be  reduced  to  14.2  in  Chelsea,  16.2  in  Boston,  16.2  in  Taunton  and  14.5  in  Worcester. 

>  Gloucester  has  been  allowed  to  stand  in  this  list,  although  it  dropped  below  the  25,000  mark  during 
the  five  years  1906-1910. 

Causes  of  Death,  —  In  Table  III.  the  mortality  of  the  cities  and  towns 
embraced  in  this  summary  is  presented  in  absolute  figures,  classified  ac- 
cording to  the  principal  causes  of  death.  The  same  figures  are  again 
presented  in  relative  terms  in  Table  IV.,  for  the  whole  group  of  cities 
and  towns  combined.  Two  sets  of  figures  are  given  in  Table  IV.,  in  one 
of  which  the  mortality  from  each  principal  cause  of  death  is  compared 
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with  the  eetimated  population  of  the  group  for  1911,  as  well  as  for  each 
of  the  last  five  years,  and  in  the  other  with  the  total  mortality  of  the 
group  of  cities  and  towns. 

By  this  it  appears  that  the  general  death-rate  from  all  causes,  as  shown 
in  the  lower  line  at  the  left  of  the  table,  153.47  per  10,000  living,  or,  as 
usually  stated,  16.25  per  1,000  was  lower  than  that  of  1910,  and  lower 
than  in  the  years  1909,  1908  and  1907,  when  it  was  15.92,  16.40  and 
17.46,  respectively.  The  population  comprised  in  these  returns  consti- 
tutes about  89  per  cent,  of  that  of  the  whole  State. 

The  decline  in  the  general  death-rate  during  the  year  1911  is  chiefly 
due  to  a  decrease  in  the  relative  number  of  deaths  from  infective  dis- 
eases, more  especially  to  the  gastro-intestinal  diseases  of  infancy  and 
childhood. 

The  death-rate  from  each  of  the  following  causes  was  less  than  that  of 
1910 :  consumption,  scarlet  fever,  diphtheria  and  croup,  erysipelas,  influ- 
enza, typhoid  fever,  cerebro-spinal  meningitis,  dysentery,  cholera  infan- 
tum, pneumonia,  bronchitis,  diseases  of  the  heart,  diseases  of  the  brain 
and  spinal  cord  and  diseases  of  the  kidneys.  That  of  consumption,  scarlet 
fever,  diphtheria  and  croup,  typhoid  fever,  cerebro-spinal  meningitis, 
influenza,  dysentery,  pneumonia,  bronchitis  and  diseases  of  the  brain 
and  spinal  cord  was  also  less  than  the  death-rate  from  each  of  the  same 
causes  in  any  of  the  last  five  years. 

The  following  table,  first  published  in  the  report  of  1899,  presents  the 
combined  death-rate  from  eight  of  the  principal  Infective  diseases,  and 
also  shows  tliat  this  combined  death-rate  in  1911  was  less  than  that  of  any 
of  the  years  embraced  in  this  series  of  reports. 

The  diseases  referred  to  are  consumption,  measles,  scarlet  fever,  diph- 
theria, whooping  cough,  typhoid  fever,  puerperal  fever  and  cholera  in- 
fantum. 

« 

The  combined  death-rate  per  10,000  of  the  population  from  these  eight 
causes  for  the  seventeen  years  (1895-1911)  in  the  cities  and  towns  in- 
cluded in  this  report  (about  seven-eighths  of  the  total  population  of  the 
State)  was  as  follows :  — 


Combined  Death-rate  from  Eight  Principal  Infective  Diseases. 


Ybab. 


Combined 

Death-rate  per 

10,000. 


18M, 
1890, 
1897. 
1898, 
1890, 
1900, 
1901. 
1902, 
1903. 


46.4 
40.8 
39.7 
86.8 
86.2 
40.7 
33.6 
30.9 
30.7 


Yeab. 


Combined 

Death-rate  per 

10,000. 


1904, 
1905. 
1906, 
1907, 
1908, 
1909, 
1910. 
1911, 


27.0 
28.0 
27.9 
27.8 
28.6 
27.1 
26.1 
22.6 
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The  death-rate  from  consumption  was  lower  in  1911  than  in  any 
year  of  record,  being  11.11,  as  against  12.60  in  1910,  13.38  in  1909,  13.49 
in  1908  and  16.60  in  1907. 

The  seasonal  table  which  appeared  in  the  earlier  reports,  presenting 
the  deaths  by  months  for  each  city  and  town  and  for  the  whole  State,  is 
omitted  in  the  present  report,  since  the  details  presented  in  this  table 
are  not  of  essential  value.  Its  chief  value  consisted  in  the  column  of 
total  figures  for  the  State,  which  is  retained  essentially  in  the  table  on 
page  633. 

The  table  of  percentages  of  total  mortality  shown  in  Table  IV.  acts 
in  a  measure  as  a  check  or  control  in  case  of  erroneous  estimates  of 
population. 

The  changes  in  the  death-rate  from  consumption,  typhoid  fever  and 
puerperal  fever  (see  child-birth  in  report  of  1896,  page  804)  were  quite 
fully  treated  in  the  report  of  1896.  To  these  may  be  added  the  later 
comments  on  the  changes  in  the  death-rate  from  diphtheria,  which  ap- 
pear in  tlie  figures  of  the  past  seventeen  years. 

The  following  preventable  causes  of  death,  consumption,  measles,  scar- 
let fever,  diphtheria,  whooping  cough,  typhoid  fever,  puerperal  fever 
and  cholera  infantum,  together  constituted  27.2  per  cent,  of  the  total 
mortality  in  1894,  but  had  fallen  off  to  24.2,  24.2,  21.9,  21.1,  20.4,  22.3, 
19.9,  19,  19,  17.5,  16.7,  16.8,  16.9,  17.4,  17.0,  16.3  and  14.7  in  the  sev- 
enteen  succeeding  years ;  while  the  principal  acute  lung  diseases,  diseases 
of  the  heart,  brain,  kidneys,  cancer,  suicide  and  accident  had  increased 
from  36.7  per  cent,  of  the  total  mortality  to  36.9,  36.9,  38.6,  39.2,  40.2, 
38.6,  40.1,  42.7,  43,  46.7,  46.6,  45.6,  46.3,  46.7,  47.5,  60.3  and  49.4  in  the 
same  years. 

These  all  combined  constituted  the  greater  part  of  the  total  mortality 
in  each  of  the  eighteen  years  1894-1911,  and  of  the  diseases  specified  in 
the  table  entitled  the  ''Balance  of  Mortality,*'  in  the  annual  report  of 
1896,  page  812. 


Table  I. 
PopidaHon  of  Cities  and  Large  Towns,  estimated  for  191 L 


Rspoxnuo  Crms  and  Towm. 

Population, 
1911. 

1 
Rkpobtinq  Crnxs  and  Towifs. 

Population, 
1911. 

Abington 

Ameabory 

Amherst, 

Andover, 

5,530 

13,137 

10,105 

5.113 

7,435 

Arlinston, 

Athol. 

AtUeborough,      .... 

Belmont 

Beverly, 

11,518 
8,804 

17,027 
5.n8 

19,423 
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Table  I.  —  Continued. 


RspoBTZNa  CrrxsB  and  Towns. 

Population, 

mi. 

Rbpobtznq  Cities  and  Towns. 

itu. 

Blackstone,          .... 

5,648 

Ludlow 

5,161 

Boeton, 

686,730 

Lynn,  .... 

92.021 

Braintree,    . 

8,303 

Maiden, 

45.800 

7,876 

Mansfield.    . 

6,371 

Brookton,    . 

58,892 

Marblehoad, 

7,364 

Biookline,    . 

28.756 

Marlborough, 

14.682 

Cambridge, 

106,886 

Maynard.     . 

6.506 

Chelmsford, 

6,161 

Medford. 

23,913 

Chelaea, 

32.452 

Melrose, 

16.015 

Chioopee,     . 

26.504 

Methuen, 

12,101 

Clinton, 

13.075 

Middleborough,  . 

8.479 

Concord, 

6,621 

MiUord, 

13.254 

Danvera, 

0,476 

Milton, 

8.098 

Dedham, 

9.586 

Monaon, 

4,841 

Easthampton, 

8,867 

Montague,    . 

6.866 

Easton, 

5.185 

Natiok, 

9.917 

Eyerett, 

34.434 

Needham,    . 

5.174 

Fairhaven,  . 

5,297 

New  Bedford, 

101.855 

FaUJRiver,  .        . 

122.202 

Newburyport, 

15.004 

Fitehburg,   . 

38,868 

Newton, 

40.430 

13.248 

North  Adams, 

22.019 

Franklin.     . 

5.720 

Northampton,     . 

19.431 

Gardner, 

15,305 

North  Andover,  . 

5.712 

Qlouoester,  . 

24,398 

North  Attleborough,  . 

9.899 

Qrafton, 

5.836 

Northbridge. 

9.088 

Great  Barrington 

5.926 

Norvi'ood,     . 

8.271 

Greenfield,  . 

10,702 

Orange, 

5.282 

Haverhill,    . 

• 

45.492 

Palmer. 

8,781 

Hingham,    . 

4.994 

Peabody, 

16.306 

Holyoke,      . 

69.430 

Pittsfield,     . 

33,772 

Hudson, 

6.848 

Plymouth,   . 

12.356 

Hyde  Park, 

15,714 

Quinoy, 

33,641 

Ipswioh, 

5.891 

Reading, 

5,846 

Lawrenoe,    '. 

87.000 

Revere, 

19.595 

Leominster, 

18.322 

Rookland,    . 

7,066 

Lexington,    . 

4,996 

Salem, 

45,024 

Lowell, 

108,734 

Saugus, 

8,406 
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Table  I.  —  Concluded. 


Rbpobtinq  Cxtxib  and  Towns. 

Population, 
19U. 

Repobtxno  CmBB  and  Towns. 

Population, 
19U. 

SomervQle, 

78,936 

Webster, 

11,833 

Southbridge. 

12.937 

Wellealey.     . 

5,413 

South  Hadley, 

4.894 

Westborough, 

6,460 

Spencer, 

6.740 

Westfield,     . 

16,680 

Sprinsfield, 

92,370 

West  Springfield. 

9.449 

Stonaham,   . 

7,242 

Weymouth, 

13,174 

Stoushton,  . 

6.387 

Whitman,    . 

7.446 

Swampeoott, 

6.417 

Williamstown, 

8,708 

Taunton,      . 

84,9S8 

Winchendon, 

6,678 

Wakefield,    . 

11,646 

Winchester, 

9,622 

Walpole, 

5,070 

Winthrop,    . 

10,899 

Waltham,     . 

28,156 

Wobum, 

16,496 

Wan.   . 

8,810 
13,226 

^tr A  — 

Worcester,    . 
Total,    . 

149344 

Watertown,  . 

3,068,457 
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Table  IV. 

Deaths  from  Specified  Causes j  1911  ^  in  Cities  and  Towns  required  to  report  to  the 
Stale  Board  of  Health,  Death-rates  per  10,000  (1907-11),  Deaths  per  1,000 
from  All  Causes,  1907-11. 


Caubbs  op  Dbatk. 


Deaths 
IfU. 


TuberoulosiB,  pulmo- 
nary. 

Tuberoulosts  other  than 
pulmonary. 

Attatio  oholera,    . 

Cerebro-spinal  menin- 

pitis. 
Diphtheria  and  oroup, 


Soarlat  fever, 

Smallpox,     . 

Tsrphoid  fever. 

Whooping  cough, 

Anterior  poliomyelitis, 

Erysipelas,  . 

Puerperal  fever, 

Influenaa, 

lialarial  fever, 

Dysentery,  . 

Cholera  infantum. 

Other    diarrhosal    dis- 

Pneumonia, 

Bronchitis,  . 

Diseases  of  the  heart, 

Diseases  of  the  brain 

and  spinal  cord. 
Diseases  of  the  kidneys, 

Oinoer, 

Suicide, 

Accident, 

Unknown  or  ill<-defined 
causes. 

All  causes,  . 


M09  j 
762 
1 
303 
M6 
W 
167 


376 

841 
36 

161 

143 

166 
10 

122 
1,862 

991 
6,028 

826 
6,670 
8,614 
2.811 
2,638 

877 
2,079 

682 


46.684 


MOBTAXjiTT  PBB  10,000  OP 

TBB  Population. 


IfU. 


Iftt. 


11.11 

3.49 

0.0038 

0.66 

1.66 

0.64 

0.A6 

0.01 

0.86 

1.12 

0.12 

0.53 

0.47 

0.64 

0.03 

0.40 

6.09 

3.24 
16.44 

2.70 
18.54 
11.82 

9.19 

8.63 

1.23 

6.80 

2.23 


12.60 


152.47 


0.71 
2.16 
0.86 
0.82 

1.26 
0.76 

0.59 
0.86 
0.81 
0.02 
0.58 
7.26 

19.32 
3.50 
19.07 
13.68 
9.31 
8.53 
1.20 
6.15 
2.48 

160.43 


18.88 


0.82 

2.87 

0.66 

0.88 

0.0086 

1.85 

0.92 

0.55 
0.87 
0.80 
0.05 
0.60 
7.19 

16.82 

3.46 
17.88 
13.50 

8.96 

8.83 

1.25 

6.03 

1.51 

159.17 


IMT. 


13.49 


0.98 
2.45 
1.22 
1.15 
0.02 
1.761 
1.01 

0.40 
0.83 
1.04 
0.08 
0.58 
7.08 

16.88 
8.63 
17.86 
14.03 
8.46 
8.47 
1.36 
6.37 
3.79 

164.00 


15.50 


1.96 
3.61 
0.55 
1.00 
0.01 
1.35 
0.81 

0.49 
0.39 
1.56 
0.08 
0.53 
5.71 

17.98 
4.31 
18.43 
14.10 
0.15 
8.37 
1.35 
7.19 
3.15 


174.65 


DbaTBS  PBB  1,000  PBOM 

All  Caobbs. 

19U. 

1919. 

vm. 

lios. 

vm. 

72.89 

78.52 

84.07 

83.30 

88.75 

16.34 

- 

- 

- 

- 

0.021 

- 

- 

- 

- 

4.33 

4.45 

5.i3 

5.68 

11.86 

10.89 

18.46 

14.80 

14.95 

14.90 

4.83 

5.83 

4.14 

7.43 

8.13 

8.58 

5.H 

5.55 

7.02 

5.72 

0.064 

- 

0.023 

0.13 

0.09 

5.93 

7.84 

8.49 

10.76 

7.14 

7.31 

4.74 

5.76 

6.13 

4.66 

0.77 

" 

- 

" 

- 

8.45 

8.66 

8.48 

2.46 

3.81 

8.06 

3.34 

3.84 

2.02 

2.38 

8.56 

5.06 

5.03 

6.83 

8.91 

0.31 

0.15 

0.33 

0.16 

0.47 

3.03 

8.59 

8.78 

3.21 

3.04 

39.03 

45.37 

45.14 

43.18 

83.67 

31.35 

- 

- 

- 

- 

107.80 

130.43 

105.67 

103.04 

102.98 

17.78 

31.80 

21.74 

23.16 

34.68 

131.60 

118.86 

108.88 

105.84 

105.52 

77.50 

85.38 

84.79 

85.57 

80.72 

60.38 

58.04 

56.37 

51.58 

52.88 

56.57 

53.17 

53.88 

51.64 

47.98 

8.11 

7.45 

7.85 

8.20 

7.74 

44.58 

38.85 

87.86 

38.82 

41.16 

14.63 

15.49 

9.47 

17.02 

12.30 

- 

- 

- 

- 

- 
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Abmston,  milk  supply  of       .....         . 

Water  supply  of 

Abinffton  and  Rockland,  advice  concerning  water  supply  of 
Accord  Pond,  analysis  of  water  of  .... 

Actinomycosis,  deaths  from  ...... 

Reported  cases  of,  by  towns   ..... 
Acushnet,  advice  concerning  wells  at  Long  Plain  in 

Examination  of  dairies  in        ....         . 
Acute  lung  diseases,  weekly  returns  of  deaths  from 
Adams,  examination  of  dairies  in  . 

Milk  supply  of       ......         . 

Water  supply  of    ......         . 

Agawam,  advice  concerning  water  supply  of   . 

Examination  of  dairies  in        ....         . 

Almond  extract,  number  of  samples  examined 

American  Drinking  Water  Supply  Company  (Boston),  report  upon  investigation 

^  of  establishment  of       ........         . 

American  Paper  Goods  Company,  Kensington,  Conn.,  report  upon  investigation 
of  establishment  of       .......         . 

Ames,  G.  F.,  A  Co.,  Monumental  Works  (Lynn),  advice  concerning  well  of 
Amesbury,  advice  concerning  well  of  Hamilton  Woolen  Company  In 

Water  supply  of    . 
Amethyst  Brook  reservoirs,  analysLs  of  water  of 
Amherst,  examination  of  dairies  in 

Sewerage  of  . 

Water  supply  of    . 
Andover,  advice  concerning  spring  in 

Milk  supply  of       .         .         . 

Sewerage  of  . 

Water  supply  of    . 
Anise  extract,  number  of  samples  examined 
Anterior  poliomyelitis,  deaths  and  death-rates  from 

Investigation  concerning 

Reported  cases  of  . 

By  towns  ...... 

Seasonal  prevalence  of    . 

Weekly  returns  of  deaths  from 
Anthrax       ....... 

Deaths  from  ..... 

Reported  cases  of,  by  towns   . 

Weekly  returns  of  deaths  from 
Antitoxin,  diphtheria,  report  upon  the  production  and  distribution  of 
Appropriations     ...... 

Arlington,  milk  supply  of      . 

Ashbumham,  advice  concerning  water  supply  of 

Ashby,  advice  concerning  Hayward  Spring  in 

Advice  concerning  well  at  Lyman  School  in 

Examination  of  dairies  in        .         .         . 

Milk  supply  of 
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409 
215 

62 
217 
604 
626 
156 
453 
608 
453 
409 
215,  220 

64 
453 
437 


5 

156 
156 
220 
215 
453 
368 
215 
156 
409 
368 
215 
437 
646.652 
513 
614 
617 
615 
608 
539 
604 
626 
608 
483 

49 
409 

66 
156 
156 
453 
409 
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Ashfidd,  water  supply  of 210 

Ashland  Reservoir,  analysis  of  water  of  .  216 

Ashley  Brook,  analysis  of  water  of          ........  218 

Ashley  Lake,  analysis  of  water  of 218 

Asiatic  cholera,  death  from   ..........  604 

Death  and  death-rate  from 646, 662 

Assabet  River,  examination  of 232,  233 

Pollution  of 27 

Assawompsett  Pond,  advice  concerning  boating,  fishing  and  ice  cutting  on     107, 121, 140 

Analysis  of  water  of        . 219 

Athol,  advice  concerning  water  supply  of        .                                                       .  67, 69 

MUk  supply  of 409 

Water  supply  of    ..........         .  216 

AtUeborough,  advice  concerning  spring  and  wells  of  R.  Wolfenden  &  Sons,  in  166 

Examination  of  dairies  in        ........         .  454 

Milk  supply  of 409 

Water  supply  of 220 

Auburn,  advice  concerning  wells  at  schools  in 166 

Advice  concerning  wells  in  Pondville        .......  166 

Austin  Brook,  analysis  of  water  of 216 

Avon,  examination  of  dairies  in      ........         .  464 

Water  supply  of 220 

Ayer,  water  supply  of 220 

Bacteria,  increase  in,  after  disinfection  with  hypochlorites                                    .  866 

Removal  of,  by  sewage  purification  systems      ......  299 

Bacteriological  laboratory,  report  upon  work  of       .....         .  493 

Baker's  Island  (Salem),  advice  concerning  well  on   .         .  167 

Baking  powder,  number  of  samples  examined           ......  437 

Barnstable,  advice  concerning  water  supply  of         .....         .  71 

Examination  of  dairies  in 464 

Barre,  advice  concerning  well  of  Barre  Wool  Combing  Company  in  .  166 

Water  supply  of    ..........         .  216 

Barre  Wool  Combing  Company  (Barre),  advice  concerning  well  of    .  166 

Basin  Pond  Brook,  analysis  of  water  of .                   .  217 

Bassett  Brook,  analysis  of  water  of         .......         .  216 

Beacon  Manufacturing  Company  (New  Bedford),  advice  concerning  water  sup- 
ply of          129 

Bear  Hole  Brook,  analysis  of  filtered  water  of 219 

Bear  Swamp  Brook,  analysis  of  water  of          .......  216 

Beaver  School  (East  Bridgewater),  advice  concerning  well  at    .  166 

Bedford,  water  supply  of 220 

Beef  steak,  number  of  samples  examined         .......  438 

Belohertown,  advice  concerning  water  supply  of       .         .                                      .  72, 73 

Examination  of  dairies  in        ........         .  464 

Bellingham,  examination  of  dairies  in     .......         .  464 

Belmont,  milk  supply  of        .........         .  409 

Berkley,  examination  of  dairies  in           ........  464 

Bettinson-Harris  Laundry  Company  (Maiden),  advice  concerning  well  of  .  166 

Beverly,  advice  concerning  spring  in       .......         .  166 

Advice  concerning  water  supply  of  .......         .  73 

Advice  concerning  wells  of  United  Shoe  Machinery  Company  in  166 

Examination  of  dairies  in        ........         .  4^ 

Milk  supply  of       ...........         .  409 

Beveriy  and  Salem,  advice  concerning  effect  of  proposed  dam  between  206 

Big  Sandy  Pond,  analysis  of  water  of     .......         .  216 


INDEX. 


657 


Billerica,  milk  supply  of        .....         . 

Water  supply  of    ......         . 

Birch  Reseryoir,  analysis  of  water  of       ...         . 

Births,  number  of,  in  State  during  1002-1911 

StiU-births,  rate  of 

Black  Brook,  analysis  of  water  of  . 
Blackstone,  advice  concerning  water  supply  of 

Examination  of  dairies  in        ....         . 
Blackstone  River,  examination  of  . 

Pollution  of  .  .         .         . 

Blandford,  water  supply  of    . 

Bondsville  (Palmer),  Water  supply  of      ...         ^ 

Boot  and  shoe  industry,  hygiene  of         ...         . 

Boston  (State  Hospital),  advice  concerning  well  at  Psychopathic  Hospital 

Bottomly  Reservoir,  analysis  of  water  of 

Boylston,  examination  of  dairies  in         ...         . 

Bradford,  milk  supply  of       .....         . 

Brain  and  spinal  cord,  diseases  of,  deaths  and  death-rates  from 
Braintree,  advice  concerning  water  supply  of  . 

Milk  supply  of       ......         . 

Water  supply  of    . 
Bread,  number  of  samples  examined       .... 
Breed's  Reservoir,  analysis  of  water  of   . 
Bridgewater,  advice  concerning  well  of  Henry  Perkins  Company  in 

Milk  supply  of       ......         . 

Water  supply  of    . 
Broad  Brook,  analysis  of  water  of 
Brockton,  advice  concerning  waste  from  Hide-ite  Leather  Company  in 

Advice  concerning  wastes  from  Brockton  Gas  Light  Company  in 

Advice  concerning  wastes  from  Empire  Laundry  Company  in 

Examination  of  dairies  in        ......         . 

Milk  supply  of       ........         . 

Sewerage  of  . 

Water  supply  of    ........         . 

Brockton  Gas  Light  Company  (Brockton),  advice  concerning  wastes  from 
Bronchitis,  deaths  and  death-rates  from  ..... 

Brookfield  (East),  water  supply  of 

Brookline,  milk  supply  of      .......         . 

Water  supply  of 

Brown's  Pond,  analysis  of  water  of         .....         . 

Buckman  Brook  Reservoir,  analysis  of  water  of       ...         . 

Buckmaster  Pond,  analysis  of  water  of 

Buckwheat  flour,  number  of  samples  examined         .... 

Burlington,  milk  supply  of    .......  . 

Bumitol  Manufacturing  Company  (Boston),  report  upon  investigation 

establishment  of  . 
Butter,  examination  of  ........ 

Number  of  samples  examined  ...... 

Buttery  Brook  Reservoir,  analysis  of  water  of  .         .         . 
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409 
220 
217 
601 
633 
219 
74 
454 

226-228 
28 
216 
221 
670 
76 
219 
454 
409 

646, 652 
76 
409 
220 
437 
217 
156 
409 
.  220 
218 

192,  193 
193 
194 
454 
409 
368 
216 
193 

646.652 
220 
410 
220 
218 
216 
218 
437 
410 

4 
428 
437 
219 


Calcium  hypochlorite,  experiments  with  various  amounts  of 

Contact  filter  effluents 

Sand  filter  effluents 

Sewages        ........ 

Trickling  filter  effluents 


342 
343 
344 
342 
843 
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Cambridge,  milk  supply  of    .........         .  410 

Water  supply  of    ..........         .  216 

Cancer,  deaths  and  death-rates  from       .......    600,  646,  652 

Canned  fish,  number  of  samples  examined       .......  437 

Canned  fruits  and  vegetables,  number  of  samples  examined       ....  437 

Canned  meats,  number  of  samples  examined  .......  438 

Canton,  advice  concerning  wastes  from  Springdale  Finishing  Company  in  .  194 

Water  supply  of     ..........          .  220 

Cape  Pond,  analysis  of  water  of     .                                                                  .  219 

Carbon,  the  infiuenoe  of,  upon  nitrification,  especially  in  mill  waste  purification  304 
Carver  Cotton  Gin  Company  (East  Bridgewater),  advice  concerning  disposal  of 

sewage  of    ..........         .  198 

Cereal,  niimber  of  samples  examined  437 

Cerebro-spinal  meningitis      ..........  539 

Deaths  and  death-rates  from 600,  646,  652 

Deaths  from           .....          ......  604 

Reported  cases  of  ..........          .  614 

By  towns  ............  617 

Seasonal  prevalence  of    . .        .  615 

Weekly  returns  of  deaths  from         ........  608 

Champion  Tanning  Company  (Wobum),  advice  concerning  nuisance  caused  by  210 
Chapel  Mills  Manufacturing  Company  (Leicester),  advice  concerning  pollution 

of  Kettle  Brook  by  sewage  and  wastes  from  .....  200 

Charbon,  deaths  from  ...........  604 

Chariemont,  examination  of  dairies  in     .......          .  454 

Charles  River,  analysis  of  filtered  water  of      ......          .  218 

Examination  of 229,  230 

Pollution  of  .                                       .  r       .                             .  28 

Chatham,  examination  of  dairies  in         .......          .  454 

Cheese,  number  of  samples  examined  (see  also  Head  cheese  and  Tongue  cheese)  437 

Chelmsford,  advice  concerning  well  in  West  Chelmsford  .         \         .         .          .  156 

Chelmsford  (North),  water  supply  of      .......          .  220 

Chelsea,  examination  of  dairies  in            ........  454 

Milk  supply  of       ..........          .  410 

Cheshire,  advice  concerning  water  supply  of    ......          .  81 

Water  supply  of    ..........          .  216 

Chester,  water  supply  of        .........         .  216 

Chestnut  Hill  Reservoir,  analysis  of  water  of  .  215 

Chicopee,  advice  concerning  well  of  Spalding  Brothers      .....  82 

Examination  of  dairies  in         .  .       .  454 

Milk  supply  of       ..........          .  410 

Water  supply  of     ..........          .  216 

Chicopee  (Fairview),  water  supply  of      ........  220 

Chicopee  River,  examination  of     .  231 
Cholera  infantum,  deaths  and  death-rates  from        ....     600,  603,  646,  652 

Cider,  examination  of  .                                                                    .      *  .  428 

Number  of  samples  examined           ........  437 

Cities  and  towns  ...........  590,  594 

Alphabetically  arranged           .........  594 

List  of,  included  in  each  health  district     .......  590 

Cities  and  large  towns,  death-rates  of     .......          .  634 

0£Scial  returns  of  deaths  in     ........          .  631 

Population  of,  estimated  for  1911     .                                                          .  637 

Clams,  number  of  samples  examined       ........  437 

Clarification  by  upward  filtration  through  a  roughing  filter  of  coarse  material  335 


INDEX. 


659 


Clark,  H.  W.,  Leather  Company  (Wobum),  advice  conoeming  sewerage  of 
Clinton,  milk  supply  of  ....         . 

Sewerage  of  . 
Coooa*  examination  of  ..... 

Number  of  samples  examined 
Codding  Brook  reservoirs,  analyses  of  water  of 
Coffee,  number  of  samples  examined 
Coffee  extract,  examination  of        ...         . 

Number  of  samples  examined 
Cohasset,  water  supply  of     . 

Cohasset  and  Hull,  advice  concerning  condition  of  Straits  Pond  in 
Cold  Brook  Reservoir,  analysis  of  water  of 
Collins  Manufacturing  Company  (Wilbraham),  advice  concerning  water  supply 
CoUinsville  (Draout),  water  supply  of     . 
Colrain,  examination  of  dairies  in  . 
Concord,  advice  concerning  weU  at  hospital 

Sewerage  of  . 

Water  supply  of    . 
Concord  River,  examination  of      ...         . 
Condensed  mUk,  examination  of    . 

Number  of  samples  examined 
Confectionery,  examination  of        ...         . 

Number  of  samples  examined 
Connecticut  River,  examination  of  .         .         . 

Pollution  of 

Consumption.     (See  Tuberculosis,  pulmonary.) 

Contact  filters,  operation  of  . 

Cook  Allen  Reservoir,  analysis  of  water  of 

Cooley  Brook  (Chicopee),  analysis  of  water  of 

Cooley  Brook  (Longmeadow),  analysis  of  water  of  . 

Copeland's  (or  Milton)  Spring,  advice  concerning    . 

Copper  sulphate,  experiments  upon  disinfecting  value  of 

Com  starch,  number  of  samples  examined 

Cream,  examination  of  ..... 

Number  of  samples  examined 
Cream  of  tartar,  number  of  samples  examined 
Crsrstal  Lake  (Gardner),  analysis  of  water  of  . 
Crystal  Lake  (Haverhill),  analysis  of  water  of 
Crystal  Lake  (Wakefield),  analysis  of  water  of 
Cummington,  advice  concerning  water  supply  of 
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217 
437 
429 
437 
220 
196 
217 
147 
220 
454 
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360 
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232.  233 
429 
437 
430 
437 
234 
28 

295 
218 
216 
217 
106 
361 
437 
430 
437 
437 
216 
217 
219 
83 


Dairies,  inspection  of  . 
Dalton,  milk  supply  of 

Water  supply  of    . 
Danvers,  advice  concerning  spring  in 

Water  supply  of    . 
Darby  Brook  Reservoir,  analysis  of  water  of 
Darling  Woolen  MiUs  Company  (Worcester),  advice  concerning 

Kettle  Brook  by  .... 

Dartmouth,  advice  concerning  well  in  South  Dartmouth 

Examination  of  dairies  in        ...         . 

Milk  supply  of       .....         . 

Davenport  (or  Maple  Grove)  Spring,  advice  concerning 
Death-rate  of  Massachusetts  .... 


pollution  of 


451 
410 
216 
156 
216 
219 

212 
156 
454 
410 
106 
599. 632 
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Death-rate  of  Maasachusetts,  intensity  of  the  seasonal 633 

Death-rates:  — 

From  certain  specified  causes 600,  604,  636,  652 

Of  cities  and  large  towns 634 

Deaths,  by  sexes  and  age  i>eriods  .........  632, 640 

Causes  of 635 

From  certain  infective  diseases         ........  599 

From  certain  specified  causes  ........  646 

Infant  mortality    .         .         .         i 601,632 

Official  returns  of,  in  cities  and  large  towns       ......  631 

Total,  from  certain  causes       .........  652 

Under  five  years  of  age 606 

Weekly  returns  of 606 

Dedham,  milk  supply  of        .........         .  410 

Water  supply  of 220 

Dedham  Water  Company,  supervision  of 16-21 

Deerfield,  water  supply  of     .........         .  216 

Deerfield  River,  examination  of     ........         .  235 

Pollution  of 34 

Diarrhoeal  diseases,  deaths  and  death-rates  from      ......  646,  652 

Dighton,  advice  concerning  water  supply  of    ......         .  84 

Examination  of  dairies  in        ........         .  455 

Milk  supply  of 410 

Dike's  Brook  Reservoir,  analysis  of  water  of  .  216 

Diphtheria 536 

Deaths  and  death-rates  from 600,  603,  646,  652 

Fatality  of  cases  of 612 

Registered  deaths  from 612 

Reported  cases  of  ..........         .  612,  614 

9y  towns 617 

Seasonal  prevalence  of 615,616 

Weekly  returns  of  deaths  from         ........  608 

Diphtheria  and  croup,  deaths  and  death-rates  from  .....  646, 652 

Diphtheria  antitoxin,  report  upon  the  production  and  distribution  of  483 

Diphtheria  cultures,  report  upon  examination  of      .....         .  495 
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Reported  case  in  Boston          .........  626 
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Maiden,  advice  concerning  well  of  Bettinson-Harris  Laundry  Company  in  156 

Milk  supply  of       ..........          .  411 

Malignant  pustule,  deaths  from     .........  604 
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Examination  of  dairies  in        ........         .  456 

Sewerage  of  ...........         .  372 

Water  supply  of 221 
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North  Watuppa  Lake,  analysis  of  water  of 
Northampton,  milk  supply  of 

Water  supply  of    . 
Northborougfa,  water  supply  of 
Northbridge,  milk  supply  of 

Sewerage  of  . 

Water  supply  of    . 
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REPORT. 


To  His  Excellency  Eugene  N.  Foss,  Governor. 

Sib:  —  In  compliance  with  the  laws  of  the  Commonwealth, 
the  Board  of  Registration  in  Phannacy  has  the  honor  to  submit 
the  following  report. 

The  condition  of  the  trade  shows  a  fair  yearly  average  with  the 
exception  of  the  cities  where  the  syndicates  have  established 
drug  stores.  The  druggists  in  such  places  complain  of  hard, 
unfair  methods  of  doing  business. 

The  American  Pharmaceutical  Association  and  the  National 
Association  of  Boards  of  Pharmacy  held  their  annual  meeting  in 
Boston  in  August  of  this  year.  The  meetings  were  largely  attended, 
and  the  delegates  from  the  other  States  of  the  Union  complimented 
the  Massachusetts  pharmacists,  who  contributed  to  their  com- 
fort and  entertainment  diuing  their  stay  in  our  Commonwealth. 

At  the  meeting  of  the  National  Association  of  Boards  of  Phar- 
macy, Ernst  O.  Engstrom  presided,  and  the  boards  of  pharmacy 
from  the  several  States  sent  delegates  to  discuss  betterment  of 
Board  of  Pharmacy  work.  All  our  members  attended  the  sessions, 
and  we  hope  that  one  or  more  members  of  our  Board  will  be 
delegates  next  year  to  attend  the  meeting  of  this  association  in 
Denver.  This  association  is  of  great  help  to  members  of  boards 
of  pharmacy,  as  the  proceedings  printed  each  year  will  demon- 
strate. 

There  are,  as  near  as  can  be  ascertained  by  present  methods, 
1,710  drug  stores  in  the  State.  There  are  also  several  stores 
which  are  not  drug  stores  in  the  State  handling  drugs  and  med- 
icines at  retail.    The  Board  believes  it  advisable  to  keep  a  record 
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and  have  proper  supervision  over  such  stores,  also  that  certain 
regulations  should  be  enacted  similar  to  those  adopted  in  other 
States  compelling  licensing  by  the  Board  of  Pharmacy  each 
year  of  all  stores  handling  drugs,  medicines  and  poisons. 

During  the  year  a  drug  clerk  applying  for  civil  service  examina- 
tion was  disqualified  on  account  of  section  16,  chapter  19  of  the 
Revised  Laws,  which  reads  as  follows:  — 

...  no  vendor  of  intoxicating  liquors,  shall  be  appointed  to  or  retained 
in  any  office,  appointment  or  employment  to  which  the  provisions  of  this 
chapter  apply. 

It  seems  decidedly  unfair  that  clerks  and  proprietors  of  drug 
stores,  who  sell  intoxicating  liquors  for  medicinal,  chemical  and 
mechanical  use  only,  should  be  considered  vendors  of  intoxicating 
liquors  within  the  meaning  of  this  act. 

The  law  proposed  by  the  Board  last  year  for  the  protection  of 
the  public,  to  have  a  registered  person  in  charge  of  each  drug 
store  at  all  times,  has  had  a  wholesome  effect.  Our  agent  reports 
that  conditions  have  materially  improved. 

During  the  year  587  candidates,  the  largest  niunber  in  the 
history  of  the  Board,  have  presented  themselves  for  examination. 
One  hundred  and  sixteen  of  them  have  received  certificates  as 
registered  pharmacists,  and  179  have  received  certificates  as 
assistants. 

Referring  to  the  financial  statement  of  the  Board,  it  is  a  great 
pleasure  to  note  that  this  conmiission,  since  the  year  ending  1909, 
has  been  more  than  self-sustaining,  each  year  showing  a  larger 
balance.  The  fees  transmitted  to  the  State  Treasurer  this  year 
have  exceeded  all  expenses  of  the  Board  by  $2,124.58. 

The  Board  submits  the  following  recommendations:  ^- 

1.  Every  proprietor,  owner,  or  acting  agent  of  a  store  wherein 
drugs,  medicines  or  poisons  are  sold  shall  each  year  make  an 
application  to  the  Board  of  Pharmacy  for  a  permit  to  conduct 
such  a  store,  the  fee  for  such  a  permit  not  to  exceed  one  dollar, 
and  the  apphcation  to  contain  such  information  as  will  enable 
the  Board  to  judiciously  grant  such  permit. 

2.  That  a  Kst  of  stores  so  licensed  be  printed  in  the  yearly 
report  of  the  Board. 
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3.  That  section  16^  chapter  19,  be  so  amended  that  the  words 
"vendor  of  intoxicating  liquors"  shall  not  apply  to  clerks  or 
proprietors  of  drug  stores. 

Respectfully  submitted, 

ERNST  O.  ENGSTROM. 
PETER  J.  McCORMICK. 
IRVING  P.  GAMMON. 
WILLIAM  S.  FLINT. 
ALBERT  J.  BRUNELLE. 

On  December  1  Mr.  Ernst  O.  Engstrom  retires  from  the  Board 
of  Pharmacy  where  for  five  years  he  has  labored  successfully,  in 
every  way  meeting  the  requirements  of  the  position  and  always 
conscientiously  working  for  the  best  interests  of  the  profession 
of  pharmacy.  Mr.  Engstrom  has  served  as  president  of  the  Board 
for  three  successive  years,  and  has  also  held  the  ofiice  of  president 
of  the  National  Association  of  Boards  of  Pharmacy.  The  val- 
uable assistance  he  has  rendered  in  improving  the  methods  of 
examination  is  widely  recognized.  In  the  deliberations  of  the 
Board  he  has  used  sound  judgment  and  given  lustice  to  all.  We 
deeply  regret  to  lose  so  valuable  a  member,  and  extend  to  him 
our  best  wishes  for  his  future. 

Respectfully  submitted, 

IRVING  P.  GAMMON. 
PETER  J.  McCORMICK. 
WILLIAM  S.  FLINT. 
ALBERT  J.  BRUNELLE. 


REGISTRATION  IN  PHARMACY. 


SECRETARY'S  REPORT. 


Meetings  for  examinations  have  been  held  < 
results  as  follows:  — 


1  dates  and  with 


April  10, 
April  11, 

SSSi. 

iltyli. 
Hmy  20, 
Junes, 

Juru.  6, 


Seplembel  IS, 
SepumbsT  19, 
SepUmbsT  It, 
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Of  the  116  candidates  who  passed  the  examinations  and  were 
registered  as  pharmacists:  — 


28  passed  on  first  examination. 
28  passed  on  second  examination. 
20  passed  on  third  examination. 
20  passed  on  fourth  examination. 
8  passed  on  fifth  examination. 


7  passed  on  sixth  examination. 
1  passed  on  seventh  examination. 

1  passed  on  eighth  examination. 

2  passed  on  nmth  examination. 

1  passed  on  twelfth  examination. 


Certificates  of  registration  have  been  granted  by  reciprocity 
as  follows:  — 

Reciprocity. 


State. 

Number  rogiatered. 

Connecticut, 
Maine, 
Michigan, 
New  Hampshire, 
North  Dakota,  . 
Vermont, . 

• 

5 

11 
1 

7 
1 
4 

29 

Fees. 

Registration  fees  received:  — 

238  for  first  examination  at  $5,       .   $1,190  00 

343  for  re-examination  at  $3,                1,029  00 

29  for  reciprocity  at  $10,                        290  00 

11  for  duplicate  certificates  at  $1,          11  00. 

16  for  clerical  services  relating  to 

reciprocity  at  $1,                              16  00 

$2,536  00 

xoboi  rvgisuiaiiiun  itxio  rui/UiYUU,  .         — 

1,588  fees  received  for  liquor  certifi- 

cates at  $5, 

7,940  00 

Interest  on  bank  deposits,         .... 

5  70 

Total  receipts, 

$10,481  70 

Amount  paid  State  Treasurer,  ....   $10,180  70 

Returned  to  rejected  applicants  for  liquor  cer- 
tificates,     .......  295  00 

Returned  to  applicants  for  examination  upon 
withdrawal  of  their  applications,    ...             6  00 
Total  credits, $10,481  70 
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Of  the  1,588  applications  for  liquor  certificates  received:  — 

Granted  certificates  for  sixth-class  licenses,           ....  1,104 
Granted  certificates  of  fitness  to  sell  intoxicating  liquor  on  physi- 
cians' prescriptions  only,          .......  412 

Refused, 59 

Pending, ...........  13 


Expenditures 
Members'  salaries:  — 
Ernst  0.  Engstrom,  president, 
Peter  J.  McCormick,  secretary, 
Irvmg  P.  Gammon,  . 
William  S.  Flint, 
Albert  J.  Brunelle, 


$600  00 

1,000  00 

500  00 

500  00 

500  00 


Members'  expenses:  — 

• 

Ernst  0.  Engstrom,  . 

$450  60 

Peter  J.  McCormick, 

119  60 

Irving  P.  Gammon,  . 

92  80 

WiUiam  S.  Mint, 

202  00 

Albert  J.  Bnmelle,    . 

192  00 

Joseph  E.  Buswell,  agent:  — 

• 

Salary, 

.   $1,500  00 

Expenses,         .... 

680  35 

$3,100  00 


1,057  GO 


2,180  35 


Stenographer,  witness  fees,  incidental  and  con- 
tingent expenses:  — 

Bessie  B.  Burroughs, 

New  England  Telephone  and  Telegraph  Com- 
pany,       ..... 

Wright  &  Potter  Printing  Company,  . 

Luce's  Press  Clipping  Bureau,    . 

Gilman  Brothers,  wholesale  druggists, 

F.  W.  Martin  Company,  engrossers, 

J.  L.  Hammett  Company, 

J.  L.  Fairbanks  &  Co., 

Remington  Typewriter  Company, 

New  England  Railway  Publishing  Company, 


$1,000  00 


5  23 

350  13 

12  65 

27  80 

55  70 

9  96 

23  23 

1  63 

50 

Amounts  carried  forward. 


.   $1,486  83     $6,337  35 
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Amounts  brought  forward^    . 

National  Association  of  Boards  of  PhaimaGy, 

New  England  Association  of  Boards  of  Pharmacy 

O.  S.  Currier  &  Son,  Haverhill,  . 

Neostyle  Company,  . 

Whitall  Tatimi  Company, 

Smith  T.  Downing  Mfg.  Company, 

Eastern  Drug  Company,    . 

The  Oflfice  Appliance  Company, 

H.  W.  Dubois  &  Co., 

E.  W.  BiuToughs,  clerical  services, 

A.  E.  Burroughs,  clerical  services, 

Mary  Casey,  services  in  laboratory, 

Mary  Warren,  services  in  laboratory, 

Postage, 

Witness  fees,    .... 
Laundry  for  laboratory,     . 


$1,486  83     S6,337  35 


13  00 

2  00 

3  43 

4  35 

7  33 

3  50 

32  32 

1  00 

3  00 

28  00 

4  00 

34  40 

1  00 

32  00 

35  50 

8  05 

1,699  71 
$8,037  06 


Decsased  Phabmacists. 


George  P.  Bailey,  Natick. 

Julian  W.  Baird,  dean  Massachu- 
setts College  of  Pharmacy. 

Wilham  W.  Bartlett,  Boston. 

George  H.  Blatchford,  Cambridge. 

Benjamin  F.  Bradbury,  Boston. 

Joseph  H.  Buron,  Fall  River. 

Max  Cramer,  Boston. 

Job  B.  M.  Dickins,  Newburyport. 

Seth  A.  Emery,  Northborough. 

William  H.  Fairfield,  Boston. 

Herman  E.  Heebner,  Lee. 

William  T.  Hunter,  Everett  (regis- 
tered assistant). 

John  E.  King,  Boston. 

Joshua  A.  Loomis,  Easthampton. 


Charles  R.  Lowell,  Greenfield. 
James  J.  Marrin,  Holyoke. 
John  A.  McLellan,  Peabody. 
William  B.  Milliken,  Cambridge. 
Charles  W.  Perry,  Natick. 
George  L.  Peirce,  Boston. 
Augustus  E.  Price,  Gloucester. 
Herbert  E.  Pottle,  Andover. 
Gualbert  Roy,  Fall  River. 
George  C.  Shepard,  Southbridge. 
Eben  R.  Smith,  Fitchburg. 
Albert  H.  Sweet,  Milford. 
John  L.  Thompson,  Cambridge. 
Harry  L.  Timmons,  Lowell. 
Frank  H.  Willard,  Fairhaven. 


SxJBOLi^RY. 


Meetings:  — 
For  examinations, 
For  hearings,  business,  etc., 


35 
13 


Total  number  of  meetings, 


48 
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Hearings:  — 

On  formal  complaint,  charge  of  violation  of  the  liquor  law,  18 
On  formal  complaint,  charge  of  aiding  and  abetting  imr^istered 

persons  in  the  conduct  of  the  drug  business,        ....  3 

On  formal  complaint,  charge  of  gross  and  confirmed  habits  of  intoxi- 
cation,  ...........  1 

On  formal  complaint  charge  of  violation  of  the  narcotic  law,  .  2 

On  suspension  or  revocation  of  sixth-class  licenses,          ...  8 

On  suspension  or  revocation  of  certificates  of  fitness,       ...  8 

On  petitions  for  reinstatement,     .......  3 

In  reference  to  applications  for  liquor  certificates,  ....  122 


Total  number  of  hearings,     . 


.     165 


Results  of  hearings:  — 
Number  of  certificates  of  registration  suspended  for  two  years. 
Number  of  certificates  of  registration  suspended  for  one  year. 
Number  of  certificates  of  registration  suspended  for  three  months, 
Number  of  certificates  of  registration  suspended  for  two  months. 

Number  of  cases  placed  on  file, 

Niunber  of  sixth-class  licenses  suspended,  .... 
Number  of  certificates  of  fitness  suspended,  .... 
Number  of  suspended  pharmacists  reinstated, 


3 
5 

1 
1 
12 
8 
8 
2 


Respectfully  submitted, 


PETER  J.  Mccormick, 

Secretary, 


LAWS 


RELATING  TO 


THE  PEACTICE  OF  PHARMACY 


IN 


MASSACHUSETTS. 


1911. 


LAWS  RELATING  TO  PHARMACY. 


Chaptxb  76,  Rbvisbd  Laws. 

Eegistbation  op  Pharmacists. 

Section  10  (as  amended  by  section  3,  chapter  261,  Acts  of  Bo«rdof 
1909).  There  shall  be  a  board  of  registration  in  pharmacy  SphlmMy, 
consisting  of  five  persons,  residents  of  the  commonwealth,  who  5SS|"ete. 
shall  be  skilled  pharmacists,  and  shall  have  had  ten  consec- 
utive years  of  practical  experience  in  the  compounding  and 
dispensing  of  physician's  prescriptions,  and  shall  be  actually 
engaged  in  the  drug  business.  Not  more  than  one  member 
shall  have  any  financial  interest  in  the  sale  of  drugs,  medicines 
and  chemicals,  and  the  compounding  and  dispensing  of  physi- 
cian's prescriptions  in  the  same  councillor  district.  One  mem- 
ber of  said  board  shall  annually  in  November  be  appointed  by 
the  governor,  with  the  advice  and  consent  of  the  council,  for 
a  term  of  five  years  from  the  first  day  of  December  following, 
and  no  person  appointed  after  the  twenty-fifth  day  of  June  in 
the  year  eighteen  hxmdred  and  ninety-nine  shall  serve  as  a 
member  of  said  board  for  more  than  five  consecutive  years. 
The  members  of  said  board  at  the  time  of  the  enactment 
hereof,  and  any  member  thereafter  appointed  to  fill  a  vacancy, 
who  are  holding  oflSce  at  the  expiration  of  their  official  terms, 
shall  continue  in  office  xmtil  the  first  day  of  December  follow- 
ing. 

Section  11  (as  amended  by  section  4,  chapter  261,  Acts  of  organiMUon, 
1909).  Said  board  shall  meet  on  the  first  Tuesday  of  Decem-  ™***  *^'  ***' 
ber  ill  each  year  at  such  time  and  place  as  it  may  determine 
and  shall  organize  by  electing  a  president  and  secretary,  who 
shall  be  members  of  the  board  and  who  shall  hold  their  offices 
for  the  term  of  one  year.  The  secretary  shall  give  to  the 
treasurer  and  receiver  general  a  bond  with  sufficient  sureties, 
to  be  approved  by  the  governor  and  council,  for  the  faithful 
performance  of  his  official  duties.  The  board  shall  annually 
hold  regular  meetings  on  the  first  Tuesday  of  January,  May 
and  October,  and  additional  meetings  at  such  times  and  places 
as  it  shall  determine. 

Section  12.    (Section  1,  chapter  399,  Acts  of  1907.)    The  s«urie«. 
annual  salary  of  the  secretary  of  the  board  of  registration  in 
pharmacy  shall  be  one  thousand  dollars,  and  that  of  the  other 
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Travelling 
expenses,  etc. 


Record  and 
annual  re- 
port. 


Examination 
for  registra- 
tion as  a 
pharmacist. 


Oertificates 
as  assistants. 


Registration 
by  reciprocity. 


members  of  the  board  shall  be  five  hundred  dollars  each, 
except  that  the  chairman  shall  receive  six  hundred  dollars. 

(Sections  4  and  5,  chapter  505,  Acts  of  1902.)  Each  mem- 
ber of  the  board  shall  receive  in  addition  to  his  salary  his 
necessary  travelling  expenses  actually  incurred  in  attending 
the  meetings  of  the  board.  The  salaries  and  expenses  of  the 
members  of  the  board  shall  be  paid  out  of  the  treasury  of  the 
commonwealth.  The  fees  received  for  examination  and  regis- 
tration of  applicants  before  the  board  of  registration  in  phar- 
macy shall  be  paid  monthly  by  the  secretary  into  the  treasury 
of  the  commonwealth. 

Section  13.  The  board  shall  keep  a  record  of  the  names  of 
all  persons  examined  and  registered  hereunder  and  of  all 
money  received  and  disbursed  by  it,  and  a  duplicate  thereof 
shall  be  open  to  inspection  in  the  office  of  the  secretary  of  the 
commonwealth.  Said  board  shall  annually,  on  or  before  the 
first  day  of  January,  make  a  report  to  the  governor  and  coun- 
cil of  the  condition  of  pharmacy  in  the  commonwealth,  of  all 
its  official  acts  during  the  preceding  year  and  of  its  receipts 
and  disbursements. 

Section  14  (as  amended  by  section  3,  chapter  525,  Acts  of 
1908).  A  person  who  desires  to  do  business  as  a  pharmacist 
shall,  upon  payment  of  five  dollars,  be  entitled  to  examination, 
and  if  foxmd  qualified  shall  be  registered  as  a  pharmacist  and 
shall  receive  a  certificate  signed  by  the  president  and  secretary 
of  said  board.  Any  person  who  fails  to  pass  such  examination 
shall  upon  request  be  re-examined  after  the  expiration  of  three 
months  at  any  regular  meeting  of  the  board,  upon  the  payment 
of  three  dollars.  The  board  of  registration  in  pharmacy  may 
grant  certificates  of  registration  as  assistants  after  examination 
upon  the  terms  above  named,  but  such  certificates  shall  not 
allow  the  holder  thereof  to  carry  on  the  business  of  pharmacy. 
The  said  board  may,  in  its  discretion,  grant  certificates  of 
registration  to  such  persons  as  shall  furnish  with  their  applica- 
tion satisfactory  proof  that  they  have  been  registered  by  exam- 
ination in  some  other  state:  provided,  that  such  other  state 
shall  require  a  degree  of  competency  equal  to  that  required  of 
applicants  in  this  state.  Every  applicant  for  registration  as  a 
registered  pharmacist  shall  pay  to  the  secretary  of  the  board 
the  sum  of  ten  dollars  at  the  time  of  filing  the  application. 
No  certificate  known  as  the  reciprocity  certificate  shall  be 
granted  until  the  person  so  applying  shall  have  signified  his 
intention  of  acting  under  the  same  in  this  commonwealth.  All 
fees  received  by  the  board  shall  be  paid  by  its  secretary  into 
the  treasury  of  the  commonwealth. 
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Section  15.  Every  perBon  who  has  received  a  certificate  of  Exhibit  of 
registration  from  the  board  shall  conspicuously  display  the  ®*^*^®**«- 
same  in  his  place  of  business. 

Section  16  (as  amended  by  chapter  140,  Acts  of  1907,  as  Hesringson 
amended  by  section  2,  chapter  172,  Acts  of  1910).  The  board  USS^iSTm-''''" 
shall  hear  all  applications  by  registered  pharmacists  for  the  pJ»*»*«- 
granting  of  sixth  class  licenses,  if  a  hearing  is  requested  by  the 
applicant,  and  all  complaints  made  to  them  against  any  person 
registered  as  a  pharmacist  charging  him  in  his  business  as  a 
pharmacist  with  violating  any  of  the  laws  of  the  common- 
wealth, and  especially  of  the  laws  relating  to  the  sale  of  intoxi- 
cating liquors;  or  engaging  with,  or  aiding  or  abetting,  an- 
other in  ihe  violation  of  said  laws;  or,  if  he  himself  is  not  the 
owner  and  actively  engaged  in  such  business,  with  suffering 
or  permitting  the  use  of  his  name  or  certificate  of  registration 
by  others  in  the  conduct  of  the  business  of  pharmacy.  Such 
complaint  shall  set  out  the  offence  alleged  and  be  made  within 
fifteen  days  after  the  date  of  the  act  complained  of,  or  within 
thirty  days  after  a  conviction  by  a  court  of  competent  juris- 
diction. The  board  shall  notify  the  person  complained  against 
of  the  charge  against  him  and  of  the  time  and  place  of  the 
hearing  at  which  he  may  appear  with  his  witnesses  and  be  heard 
by  counsel.  Three  of  the  members  of  the  board  shall  be  a 
quorum  for  such  hearing.  Witnesses  at  hearings  before  such 
board  shall  testify  under  oath  and  may  be  sworn  by  a  member 
of  the  board.  The  board  shall  have  power  to  send  for  persons 
and  compel  the  attendance  of  witnesses  at  said  hearings. 

Section  17  (as  amended  by  chapter  321,  Acts  of  1902).  Board m«y 
If  the  full  board  sitting  at  such  hearing  finds  the  person  certificataa  of 
guilty,  the  board  may  suspend  the  effect  of  the  certificate  of  JJ^*"*'**®^* 
his  registration  as  a  pharmacist  for  such  term  as  the  board 
fixes,  but  the  license  or  certificate  of  registration  of  a  regis- 
tered pharmacist  shall  not  be  suspended  or  revoked  for  a  cause 
punishable  by  law  until  after  his  conviction  by  a  court  of 
competent  jurisdiction.    (Chapter  261,  section  5,  Acts  of  1909 : 
The  board  may  suspend  the  certificate  of  registration  of  a 
registered  pharmacist,  who,  in  its  judgment,  is  a  menace  to  the 
public  by  reason  of  the  improper  use  of  intoxicating  liquor  or 
drugs,  such  suspension  to  be  made  only  after  a  hearing,  and 
by  the  unanimous  vote  of  all  the  members  of  the  board.)    The  Board  may 

,  1  ,  ..  ...-•.  ..  '-i^j  I*         reconsider 

board  may  at  any  time  m  its  discretion  reconsider  its  action  ita  action, 
in  cases  where  it  has  suspended  or  revoked  the  license  or  cer- 
tificate of  registration  of  a  pharmacist,  and  may  change  its 
determination  as  justice  shall  require. 

Section  18  (as  amended  by  section  2,  chapter  525,  Acts  of  Penalty  for 

1908).     Whoever,  not  being  registered  as  aforesaid,  retails,  by  unregis- 
tered persona. 
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name  on  signs 
and  labels. 


Inability  of 
unregistered 
copartner  to 
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engaged  in 
pharmacy. 
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of  complaints. 


Access  to 
documents. 


Court  to  fur- 
nish certificate 
of  conviction. 


As  to  the 
sale  of  certain 
drugs  and 
medicines  by 
grocers  and 
others,  not 
registered. 


compounds  for  sale  or  dispenses  for  medicinal  purposes  or 
keeps  or  exposes  for  sale  drugs,  medicines,  chemicals  or 
poisons,  except  as  provided  in  section  twenty-three,  shall  be 
punished  by  a  fine  of  not  more  than  fifty  dollars.  But  the 
provisions  of  this  section  shall  not  prohibit  the  employment 
of  apprentices  or  assistants  under  the  personal  supervision  of 
a  registered  pharmacist.  Every  registered  pharmacist  engaged 
in  the  business  of  pharmacy  shall  cause  his  name  to  appear  on 
every  sign  indicating  or  advertising  his  place  of  business  and 
on  every  label  used  for  medicinal  preparations  compounded  in 
his  place  of  business.  No  unregistered  copartner  shall  here- 
after be  actively  engaged  in  the  business  of  pharmacy;  but  this 
provision  shall  not  apply  to  those  engaged  in  the  business  at 
the  time  of  the  enactment  hereof. 

Section  19.  The  board  shall  investigate  all  complaints  of 
the  violation  of  the  provisions  of  sections  ten  to  twenty-three, 
inclusive,  and  report  the  same  to  the  proper  prosecuting  oflB- 
cers,  and  especially  investigate  and  cause  to  be  prosecuted  aU 
violations  of  sections  twenty-one  to  twenty-niue,  inclusive,  of 
chapter  one  hundred. 

Section  21.  A  registered  pharmacist  against  whom  a  com- 
plaint or  charge  is  pending  before  the  board,  or  his  counsel 
shall  have  the  same  right  of  access  to  documents  in  the  posses- 
sion of  said  board  as  a  person  who  is  charged  with  crime  in  the 
courts  of  the  commonwealth  would  have  to  documents  in  the 
possession  of  the  clerk  of  the  court  or  of  the  prosecuting  ofiBcer. 

Section  22.  The  court  or  magistrate  before  whom  a  person 
is  convicted  of  a  violation  of  section  twenty-six  of  chapter 
seventy-five,  of  section  eighteen  of  this  chapter,  of  sections 
twenty-five,  twenty-six,  twenty-seven  of  chapter  one  hundred 
or  of  section  two  of  chapter  two  hundred  and  thirteen  shall 
send  to  the  board  of  registration  in  pharmacy  a  certificate 
under  seal  showing  the  time,  cause  and  place  of  conviction. 

Section  23  (as  amended  by  chapter  327,  Acts  of  1902,  as 
amended  by  section  3,  chapter  525,  Acts  of  1908,  as  amended 
by  section  1,  chapter  172,  Acts  of  1910).  The  provisions  of 
sections  twenty-one  to  twenty-nine,  inclusive,  of  chapter  one 
hundred,  section  twenty-six  of  chapter  seventy-five  and  section 
two  of  chapter  two  hundred  and  thirteen  shall  not  apply  to 
physicians  who  put  up  their  own  prescriptions  or  dispense 
medicines  to  their  patients ;  nor  to  the  sale  of  drugs,  medicines, 
chemicals  or  poisons  at  wholesale  only ;  nor  to  the  manufacture 
or  sale  of  patent  or  proprietary  medicines ;  nor  to  the  sale  by 
merchants  at  retail  of  the  following  drugs  and  chemicals  used 
in  the  arts,  or  as  household  remedies :  —  alum,  ammonia,  bi- 
carbonate of  soda,  borax,  camphor,  castor  oil,  chlorinated  lime, 
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citric  acid^  cod  liver  oil^  copperas,  cotton  seed  oil,  cream  of 
tartar,  dye  stuSs,  Epsom  salt,  flaxseed,  flaxseed  meal,  gelatin, 
ginger,  Glauber's  salt,  glycerine,  gum  arabic,  gum  tragacanth, 
hops,  hyposulphite  of  soda,  licorice,  lime  water,  linseed  oil, 
litharge,  magnesia,  olive  oil,  peroxide  of  hydrogen,  petrolatum, 
phosphate  of  soda,  rhubarb,  Bochelle  salt,  rosin,  sal  ammoniac, 
saltpeter,  senna,  slippery  elm  bark,  spices  of  seasoning,  sugar 
of  milk,  sulphate  of  copper,  sulphur,  tartaric  acid,  turpentine, 
extract  of  witch  hazel,  and  zinc  oxide ;  nor  to  the  sale  in  origi- 
nal packages  of  the  following,  if  put  up  by  registered  pharma- 
cists, manufacturers,  or  wholesale  dealers,  in  conformity  with 
the  Bevised  Laws,  namely:  —  flavoring  essences  or  extracts, 
essence  of  Jamaica  ginger,  insecticides,  rat  exterminators,  aro- 
matic spirits  of  ammonia,  spirits  of  camphor,  sweet  spirits  of 
nitre,  syrup  of  rhubarb,  tincture  of  arnica,  and  tincture  of 
rhubarb;  nor  to  the  sale  of  the  following  poisons  used  in  the 
arts,  if  properly  labelled  and  recorded  as  provided  in  section 
two,  chapter  two  hundred  and  thirteen  of  the  Revised  Laws : 
—  muriatic  acid,  oxalic  acid,  nitric  acid,  sulphuric  acid,  ar- 
senic, cyanide  of  potassium,  mercury,  phosphorus,  and  sulphate 
of  zinc.  Whoever  not  being  a  registered  pharmacist,  sells,  or 
offers  for  sale,  at  retail,  drugs,  medicines,  or  poisons,  other 
than  those  enumerated  above,  shall  be  punished  by  a  fine  not 
exceeding  fifty  dollars.  The  widow,  executor  or  administrator  widow,  etc., 
of  a  registered  pharmacist  who  has  died  or  the  wife  of  one  who  bixSii«M!*eSi! 
has  become  incapacitated  may  continue  his  business  under  a 
registered  pharmacist,  who  may  also  be  considered  qualified 
to  receive  a  sixth  class  license  to  be  exercised  upon  said  prem- 
ises of  said  deceased  or  incapacitated  pharmacist  under  the 
registered  licensee's  personal  supervision.  The  provisions  of 
section  tweniy-two  of  chapter  one  hundred,  so  far  as  they  may 
be  inconsistent  herewith,  shall  not  apply  to  licenses  issued 
hereunder. 

Chaptsb  100,  Rbyisbd  Lawb. 

Section  2.    Ale,  porter,  strong  beer,  cider,  all  wines,  any  Definition  of 
beverage  which  contains  more  than  one  per  cent  of  alcohol,  {{^^^'f***'^* 
by  volume,  at  sixty  degrees  Fahrenheit,  and  distilled  spirits, 
shall  be  deemed  to  be  intoxicating  liquor  within  the  meaning 
of  this  chapter. 

Section  16.    The  licensing  board  may  at  any  time  refuse  LieenseBmsy 
to  issue  a  license  to  a  person  whom  it  considers  unfit  to  receive  Jl^SJ  pSSini. 
the  same;  but  the  provisions  of  this  chapter  shall  not  be  so 
construed  as  to  compel  said  licensing  board  to  grant  licenses. 

Section  17.    Each  license  shall  be  expressed,  to  be  subject  oonditiomof 
to  the  following  conditions :  — 
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First,  That  the  provisions  in  regard  to  the  nature  of  the 
license,  and  the  building  in  which  the  business  may  be  carried 
on  under  it,  shall  be  strictly  adhered  to. 

Second,  That  spirituous  or  intoxicating  liquor  shall  not  be 
sold  between  the  hours  of  eleven  at  night  and  six  in  the  morn- 
ing or  on  the  Lord's  day;  but  if  the  licensee  is  also  licensed 
as  an  innholder  he  may,  between  the  hours  of  six  in  the  morn- 
ing and  eleven  at  night  on  the  Lord's  day,  supply  such  liquors 
to  guests  who  have  resorted  to  his  inn  for  food  and  lodging. 

Third,  That  spirituous  or  intoxicating  liquor  shall  not  be 
sold,  exchanged  or  delivered,  or  exposed,  offered  or  kept  for 
sale,  exchange  or  delivery,  upon  the  licensed  premises,  unless 
it  is  of  good  standard  quality  and  is  free  from  any  adulteration 
prohibited  in  the  Pharmacopoeia  of  the  United  States  or  by 
the  laws  relative  to  adulteration  of  drugs  and  food,  for  either 
a  food  or  a  drug.  If  it  is  marked,  labelled  or  represented  as 
being  the  product  of  any  foreign  country,  it  shall  also  be  of 
the  standard  quality  required  for  its  legal  sale  for  domestic 
use  in  the  country  of  its  reputed  production.  All  such  liquors 
which  are  sold,  exchanged  or  delivered,  or  which  are  exposed 
or  kept  for  sale,  exchange  or  delivery,  under  a  license  of  the 
sixth  class,  shall  be  of  the  quality  required  for  their  sale  as 
drugs  under  the  provisions  of  the  laws  relative  to  the  adultera- 
tion of  drugs  and  food. 

Fourth,  That  liquor  shall  not  be  sold  or  delivered  on  the 
licensed  premises  to  a  person  who  is  known  to  be  a  drunkard, 
to  an  intoxicated  person,  or  to  a  person  who  is  known  to  have 
been  intoxicated  within  the  six  months  last  preceding,  or  to  a 
minor,  either  for  his  own  use,  the  use  of  his  parents  or  of  any 
other  person,  or,  unless  upon  the  prescription  of  a  duly  regis- 
tered physician,  to  a  person  known  to  have  been  supported  in 
whole  or  in  part  by  public  charity  at  any  time  during  the 
twelve  months  last  preceding  the  date  of  the  license. 

Fifth,  That  there  shall  be  no  disorder,  indecency,  prostitu- 
tion, lewdness,  or  illegal  gaming  on  the  licensed  premises,  or 
on  any  premises  connected  therewith  by  an  interior  com- 
munication. 

Sixth,  That  the  license,  or  a  copy  thereof,  certified  by  the 
recording  officer  of  the  licensing  board,  or  by  the  clerk  of  the 
city  or  town  by  which  it  is  issued,  shall  be  displayed  on  the 
premises,  in  a  conspicuous  position,  where  it  can  easily  be 
read. 

Seventh,  That  the  license  shall  be  subject  to  forfeiture,  as 
herein  provided,  for  breach  of  any  of  its  conditions ;  and  that, 
if  the  licensee  is  convicted  of  a  violation  of  any  of  such  con- 
ditions, his  license  shall  thereupon  become  void. 
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Section  21  (as  amended  by  chapter  190,  Acts  of  1907).  Saieeof 
Druggists  and  apothecaries  haying  a  sixth  class  license  or  a  •*'***** 
certificate  of  fitness,  may  sell  pure  alcohol  for  medicinal, 
mechanical  or  chemical  purposes  without  a  physician's  pre- 
scription, the  said  sales  to  be  recorded  in  the  manner  provided 
for  in  section  twenty-six ;  and  wholesale  druggists  and  apothe- 
caries may  also  sell  liquor  of  any  kind,  not  to  be  drunk  on  the 
premises,  under  a  license  of  the  fourth  class. 

Section  22.    No  license  for  the  sale  of  spirituous  or  intoxi-  LicensM  to 
eating  liquor,  except  of  the  sixth  class,  shall  be  granted  to  ^™**^*^ 
retail  druggists  or  apothecaries.    One  or  more  licenses  of  the 
sixth  class  shall  be  granted  annually  by  the  licensing  board  of 
cities,  or  by  the  mayor  and  aldermen  of  cities  having  no  sucii 
board,  or  by  the  selectmen  of  towns,  to  retail  druggists  or 
apothecaries  who  are  registered  pharmacists  actively  engaged 
in  business  on  their  own  account,  upon  presentation  to  the 
licensing  board  of  the  certificate  of  fitness  prescribed  by  the 
following  section,  if  it  appears  that  the  applicant  is  a  proper 
person  to  receive  such  license,  and  is  not  disqualified  to  receive 
it  under  the  provisions  of  sections  fifty-three  and  fifty-four. 
A  registered  pharmacist  who  owns  stock  of  the  actual  value  Bettered 
of  at  least  five  hundred  dollars  in  a  corporation  which  has  ■*o«'^o^*«'- 
been  incorporated  for  the  purpose  of  carrying  on  the  drug 
business,  and  who  conducts  in  person  the  business  of  a  store 
of  such  corporation,  shall  be  considered  as  actively  engaged  in 
business  on  his  own  account  and  as  qualified  to  receive  a  license 
for  such  store. 

Section  23  (as  amended  by  chapter  308,  Acts  of  1907,  as  oertmeate  of 
amended  by  chapter  261,  Acts  of  1909).  The  board  of  regis-  S^Hi.'*' 
tration  in  pharmacy  may,  upon  the  payment  by  an  applicant 
for  a  license  of  the  sixth  class  of  a  fee  of  not  more  than  five 
dollars,  issue  to  him  a  certificate,  which  shall  not  be  valid  after 
one  year  from  its  date,  stating  that  in  the  judgment  of  said 
board  he  is  a  proper  person  to  be  entrusted  with  such  license 
and  that  the  public  good  will  be  promoted  by  the  granting 
thereof.  The  board  may,  after  giving  a  hearing  to  the  parties 
interested,  revoke  or  suspend  such  certificate  for  any  cause 
that  it  may  deem  proper,  and  such  revocation  or  suspension 
shall  revoke  or  suspend  the  sixth  class  license  granted  thereon. 

Section  24.  A  license  of  the  sixth  class  shall  become  null  License  to  be 
and  void  without  any  process  or  decree,  if  the  registered  phar- 
macist to  whom  it  has  been  granted  ceases  to  conduct  his  busi- 
ness in  person  and  on  his  own  account,  or  upon  the  revocation 
of  his  certificate  of  registration  as  a  pharmacist,  unless  the 
registered  pharmacist  has  become  unable  to  so  conduct  his 
business  or  has  died,  and  his  business  is  continued  by  his  wife. 
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Section  25.  Retail  druggists  and  apothecaries  shall  not 
sell  intoxicating  liquor  of  any  kind  for  medicinal,  meclianical 
or  chemical  purposes  except  upon  the  certificate  of  the  pur- 
chaser, which  shall  state  the  use  for  which  it  is  wanted,  and 
which  shall  he  immediately  cancelled  at  the  time  of  sale  in 
such  manner  as  to  show  the  date  of  cancellation.  They  shall 
not,  when  making  such  sales  upon  the  prescription  of  a  physi- 
cian, be  subject  to  the  provisions  of  the  second  clause  of  section 
seventeen. 

Section  26.  Every  retail  druggist  and  apothecary  shall 
keep  a  book  in  which  he  shall  enter,  at  the  time  of  every  such 
sale,  the  date  thereof,  the  name  of  the  purchaser,  the  kind, 
quantity  and  price  of  said  liquor,  the  purpose  for  which  it  was 
sold,  and  the  residence  by  street  and  number,  if  there  be  such, 
of  said  purchaser.  If  such  sale  is  made  upon  the  prescription 
of  a  physician,  the  book  shall  also  contain  the  name  of  the 
physician  and  shall  state  the  use  for  which  said  liquor  is 
prescribed  and  the  quantity  to  be  used  for  such  purpose,  and 
shall  be  cancelled  in  the  manner  before  provided  with  reference 
to  certificates.  Said  book  shall  be  in  form  substantially  as 
follows :  — 


Date. 


Name 

of 

Purchaser. 


Reeid^ioe. 


Kind 

aixd 

Qtiantity. 


Purpose 

of 

Use. 


Price. 


Name 

of 

Physician. 


The  certificate  mentioned  in  the  preceding  section  shall  be  a 
part  of  said  book,  and  shall  not  be  detached  therefrom,  and 
shall  be  in  form  substantially  as  follows :  — 


Certificate. 

1  wish   to   purchase 

and  I  certify  that  I  am  not  a  minor  and  that  the  same  is  to  be 
used  for  *  Mechanical  *  Chemical  •  Medicinal  purposes.  [•Draw 
a  line  through  the  words  which  do  not  indicate  the  purpose  of 
the  purchase.] 


Signature, 
Cancelled . 


Books  open  to  SECTION  27.  The  book.  Certificates  and  prescriptions  pro- 
vided for  in  the  two  preceding  sections  and  the  book  provided 
for  in  section  thirty-two  shall  at  all  times  be  open  to  the  in- 
spection of  the  licensing  board  in  cities  having  such  boards  and 
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in  all  other  cities  and  towne^  to  the  inspection  of  the  mayor 
and  aldermen,  selectmen,  overseers  of  the  poor,  sheriffs,  con- 
stables, police  ofBcers  and  justices  of  the  peace. 

Section  28.  Whoever  makes  or  issues  a  false  or  fraudulent 
certificate  or  prescription  referred  to  in  sections  twenty-five 
and  twenty-six  shall  be  punished  by  a  fine  of  ten  dollars. 

Section  29.  Whoever,  not  being  a  registered  pharmacist, 
procures  a  sixth  class  license  for  the  sale  of  intoxicating  liquors 
in  the  name  of  a  registered  pharmacist  who  is  dead,  or  in  the 
name  of  a  registered  pharmacist  by  borrowing,  hiring  or  pur- 
chasing the  use  of  his  certificate,  and  who,  being  himself  the 
owner  or  manager  of  the  place,  shall  himself  or  by  his  servants 
sell  intoxicating  liquor,  shall  be  punished  by  a  fine  of  not  less 
than  fifty  nor  more  than  five  hundred  dollars,  and  by  im- 
prisonment for  not  less  than  one  nor  more  than  six  months. 
The  provisions  of  section  ten  of  chapter  two  hundred  and 
twenty  shall  not  apply  to  such  sentence. 

Section  44.  Licensing  boards  may  transfer  licenses  from 
one  location  to  another  within  the  city  or  town  in  which  such 
licenses  are  in  force ;  but  such  transfer  shall  be  granted  only  to 
the  original  licensee,  and  like  notice  shall  be  given,  the  same 
provisions  shall  apply,  and  other  proceedings  shall  be  the  same 
as  are  required  upon  the  granting  of  licenses,  except  that  no 
new  license  fee  shall  be  required. 

Section  47  (as  amended  by  chapter  108,  Acts  of  1908). 
The  licensing  board,  after  notice  to  the  licensee  and  reasonable 
opportunity  for  him  to  be  heard  by  them  or  by  a  committee  of 
the  mayor  and  aldermen  or  selectmen,  if  the  license  was 
granted  by  them,  may  declare  his  license  forfeited,  or  may  sus- 
pend his  license  for  such  period  of  time  as  they  may  deem 
proper,  upon  satisfactory  proof  that  he  has  violated  or  per- 
mitted a  violation  of  any  condition  thereof,  or  any  law  of  the 
commonwealth.  The  pendency  of  proceedings  before  a  court 
or  justice  shall  not  suspend  or  interfere  with  the  power  herein 
given  to  decree  a  forfeiture.  If  the  license  is  declared  to  have 
been  forfeited,  the  licensee  shall  be  disqualified  to  receive  a 
license  for  one  year  after  the  expiration  of  the  term  of  the 
license  so  forfeited,  and  if  he  is  the  owner  of  the  premises 
described  in  such  forfeited  license,  no  license  shall  be  issued 
to  be  exercised  on  said,  premises  for  the  residue  of  the  term 
thereof. 

Section  53.  Whoever  violates  any  provision  of  his  license 
or  of  this  chapter  shall,  unless  otherwise  expressly  provided, 
be  punished  by  a  fine  of  not  less  than  fifty  nor  more  than  five 
hundred  dollars,  and  by  imprisonment  for  not  less  than  one 
nor  more  than  six  months;  and  such  conviction  of  a  licensee 
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shall  render  any  license  to  him  of  the  first  five  classes,  of  the 
seventh  class,  and,  if  for  a  violation  of  sections  twenty-five  to 
twenty-seven  inclusive,  a  license  of  the  sixth  class,  void.  Such 
licensee  shall  be  disqualified  to  hold  a  license  for  one  year 
after  his  conviction,  and,  if  he  is  the  owner  of  the  licensed 
premises,  no  license  shall  be  exercised  on  the  premises  de- 
scribed in  the  forfeited  license  during  the  residue  of  the  term 
thereof. 

Section  62.  Whoever,  himself,  or  by  his  agent  or  servant, 
sells  or  gives  intoxicating  liquors  to  a  minor,  either  for  his 
own  use,  the  use  of  his  parent,  or  of  any  other  person,  or 
allows  a  minor  to  loiter  upon  the  premises  where  such  sales 
are  made,  shall  forfeit  one  hundred  dollars  for  each  offense, 
to  be  recovered  by  the  parent,  etc.  The  provisions  of  this 
section  shall  not  apply  to  sales  made  by  the  holder  of  a  license 
of  the  sixth  class  if  made  upon  the  written  prescription  of  a 
practising  physician. 

Section  63.  The  husband,  wife,  parent,  child,  guardian  or 
employer  of  a  person  who  has  the  habit  of  drinking  spirituous 
or  intoxicating  liquor  to  excess,  or  the  mayor  of  the  city,  or 
one  of  the  selectmen  of  the  town  in  which  such  person  lives, 
may  give  notice  in  writing,  signed  by  him  or  her,  to  any  person 
requesting  him  not  to  sell  or  deliver  such  liquor  to  the  person 
having  such  habit.  If  the  person  so  notified  at  any  time 
within  twelve  months  thereafter  sells  or  delivers  such  liquor 
to  the  person  having  such  habit,  or  permits  him  to  loiter  on  his 
premises,  the  person  giving  the  notice  may,  in  an  action  of 
tort,  recover  of  the  person  notified  such  amount,  not  less  than 
one  hundred  nor  more  than  five  hundred  dollars,  as  may  be 
assessed  as  damages;  etc. 
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Chapter  281.  Acts  of  1906. 

An  Act  relative  to  the  Sale  op  Intoxicating  Liquors  by 

Registered  Pharmacists. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  In  any  city  or  town  in  which  licenses  for  the 
sale  of  intoxicating  liquors  of  the  first  five  classes  are  not 
granted,  registered  pharmacists  to  whom  a  certificate  of  fitness 
has  been  issued  as  provided  for  by  section  two  of  this  act,  may 
sell  intoxicating  liquors  upon  the  prescription  of  a  registered 
physician  practising  in  such  city  or  town,  provided  that  the 
prescription  is  dated,  contains  the  name  of  the  person  pre- 
scribed for,  and  is  signed  by  the  physician.  All  such  prescrip- 
tions shall  be  retained  and  kept  on  file  in  a  separate  book  by 
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the  pharmacist  filling  the  same,  and  shall  not  be  filled  a  second 
time.  Such  prescription  book  shall  be  open  at  all  times  to  the 
inspection  provided  for  in  section  twenty-seven  of  chapter  one 
hundred  of  the  Eevised  Laws. 

Section  2  (as  amended  by  chapter  261,  Acts  of  1909).  Fee. 
The  board  of  registration  in  pharmacy  may,  upon  the  pay- 
ment by  each  applicant  of  a  fee  of  not  more  than  five  dollars, 
issue  to  registered  pharmacists  certificates  of  fitness  as  pro- 
vided for  in  section  twenty-three  of  said  chapter  one  hundred. 
Such  certificates  of  fitness  shall  be  subject  to  suspension  or  suspenBion  or 
revocation  by  tlie  board  of  registration  in  pharmacy,  or  by  the  ^S^ufleate!  *** 
licensing  authorities  of  such  cities  and  towns. 

Section  3.    Whoever  violates  any  provision  of  this  act  shall  Penalty, 
be  punished  by  a  fine  of  not  less  than  fifty  nor  more  than  five 
himdred  dollars,  or  by  imprisonment  for  not  less  than  one 
month  nor  more  than  six  months,  or  by  both  such  fine  and 
imprisonment. 

Section  4.    All  acts  and  parts  of  acts  inconsistent  herewith  Repeal, 
are  hereby  repealed.  Approved  April  H,  1906. 


Chapteb  213,  Rbyissd  Laws. 

Of  Crimes  against  the  Public  Health. 

Section  2.  Whoever  sells  arsenic  (arsenious  acid),  atropia  saieof 
or  any  of  its  salts,  chloral  hydrate,  chloroform,  cotton  root  p^*"®*"- 
and  its  fluid  extract,  corrosive  sublimate,  cyanide  of  potassium, 
Donovan's  solution,  ergot  and  its  fluid  extract,  Fowler's  solu- 
tion, laudanum,  McMunn's  elixir,  morphia  or  any  of  its  salts, 
oil  of  pennyroyal,  oil  of  savin,  oil  of  tansy,  opium,  Paris 
green.  Parsons'  vermin  exterminator,  phosphorus,  prussic 
acid,  '^ rough  on  rats",  strychnia  or  any  of  its  salts,  tartar 
emetic,  tincture  of  aconite,  tincture  of  belladonna,  tincture  of 
digitalis,  tincture  of  nux  vomica,  tincture  of  veratrum  viride, 
or  carbolic  acid,  without  the  written  prescription  of  a  physi- 
cian, shall  affix  to  the  bottle,  box  or  wrapper  containing  the 
article  sold  a  label  of  red  paper  upon  which  shall  be  printed  in 
large  black  letters  the  name  and  place  of  business  of  the 
vendor  and  the  words  iPoisan  and  Antidote,  and  the  label  shall 
also  contain  the  name  of  an  antidote,  if  any,  for  the  poison 
sold.  He  shall  also  keep  a  record  of  the  name  and  quantity 
of  the  article  sold  and  of  the  name  and  residence  of  the  person 
or  persons  to  whom  it  was  delivered,  which  shall  be  made 
before  the  article  is  delivered  and  shall  at  all  times  be  open 
to  inspection  by  the  officers  of  the  district  police  and  by  the 
police  authorities  and  officers  of  cities  and  towns ;  but  no  sale 
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of  cocaine  or  its  salts  shall  be  made  except  upon  the  prescrip- 
tion of  a  physician.  Whoever  neglects  to  affix  such  label  to 
such  bottle,  box  or  wrapper  before  delivery  thereof  to  the 
purchaser  or  whoever  neglects  to  keep  or  refuses  to  show  to 
said  officers  such  record  or  whoever  purchases  any  of  said 
poisons  and  gives  a  false  or  fictitious  name  to  the  vendor  shaU 
be  punished  by  a  fine  of  not  more  than  fifty  dollars.  The  pro- 
visions of  this  section  shall  not  apply  to  sales  by  wholesale 
dealers  or  manufacturing  chemists  to  retail  dealers,  or  to  a 
general  merchant  who  sells  Paris  green,  London  purple  or 
other  arsenical  poisons  in  unbroken  packages  containing  not 
less  than  one-quarter  of  a  pound,  for  the  sole  purpose  of 
destroying  potato  bugs  or  other  insects  upon  plants,  vines  or 
trees,  except  that  he  shall  record  each  sale  and  label  each 
package  sold,  as  above  provided. 


Crude  and 
refined  wood 
alcohol  to  be 
labelled. 


Penalty. 


Penalty  for 
the  sale,  etc., 
of  food  or 
drink  con- 
taining wood 
alcohol  etc. 


Chaptbb  641,  Acts  of  1910. 

An  Act  relative  to  the  Labelling  of  Cbude  and  Re- 
fined Wood  Alcohol. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  Whoever,  himself,  or  by  his  servant  or  agent,  or 
as  the  servant  or  agent  of  any  other  person  sells,  exchanges  or 
delivers  any  wood  alcohol,  otherwise  known  as  methyl  alcohol, 
either  crude  or  refined,  or  denatured  alcohol  which  contains 
any  methyl  alcohol,  under  or  by  whatever  name  or  trade  mark 
the  same  may  be  called  or  known  shall  affix  to  the  bottle  or 
vessel  containing  the  same  a  label  bearing  the  words,  ^'  Poison, 
Not  for  Internal  Use  *\  in  red  letters  of  uncondensed  Gothic 
type  not  less  than  one  fourth  of  an  inch  in  height,  and  the 
same  words,  "Poison,  Not  for  Internal  Use*^  in  stencilled 
letters  or  similar  Gothic  t3rpe  of  a  size  not  less  than  three 
fourths  nor  more  than  one  and  one  half  inches  in  height  for 
use  on  barrels  and  kegs.  Whoever  violates  any  provision  of 
this  section  shall  pay  a  fine  of  not  less  than  fifty  nor  more 
than  two  hundred  dollars  for  each  sale  in  respect  to  which  the 
violation  occurs. 

Section  2.  Whoever,  himself,  or  by  his  servant  or  agent, 
or  as  the  servant  or  agent  of  any  other  person  sells,  exchanges 
or  delivers,  or  has  in  his  possession  with  intent  to  sell,  ex- 
change or  deliver,  any  article  of  food  or  drink,  or  any  drug 
intended  for  internal  use,  containing  any  wood  alcohol,  other- 
wise known  as  methyl  alcohol,  either  crude  or  refined,  under 
or  by  whatever  name  or  trade  mark  the  same  may  be  called 
or  laiown,  shall  be  punished  by  a  fine  of  not  less  than  two 
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hundred  dollars,  or  by  imprisoimient  for  not  more  than  thirty 
days,  or  by  both  such  fine  and  imprisonment. 

Section  3.    Chapter  two  hundred  and  twenty  of  the  acts  Repeal, 
of  the  year  nineteen  hundred  and  five,  relative  to  wood  alcohol, 
is  hereby  repealed.  Approved  May  2S.  1910. 


Chapteb  259,  Acts  of  1907. 

An  Act  relative  to  the  Labelling  op  Certain  Patent 
OR  Propeietary  Drugs  and  Foods. 

Be  it  enacted,  etc,  as  follows: 

Section  1.    Chapter  three  hundred  and  eighty-six  of  the  Reoe^itacies 
acts  of  the  year  nineteen  hundred  and  six  is  hereby  amended  proprietary 
by  striking  out  section  one  and  inserting  in  place  thereof  the  meSfcfni, 
following:  —  Section  I.    Upon  every  package,  bottle  or  other  JJbeuJ^^* 
receptacle  holding  any  proprietary  or  patent  medicine,  or  any 
proprietary  or  patent  food  preparation,  which  contains  alcohol, 
morphine,  codeine,  opium,  heroin,  chloroform,  cannabis  indica, 
chloral  hydrate,  or  acetanilid,  or  any  derivative  or  preparation 
of  any  such  substances,  shall  be  marked  or  inscribed  a  state- 
ment on  the  label  of  the  quantity  or  proportion  of  each  of  said 
substances  contained  therein.    The  size  of  type  in  which  the 
names  of  the  above  substances  shall  be  printed  on  the  labels 
as  above,  shall  not  be  smaller  than  eight  point  (brevier)  caps: 
provided,  that  in  case  the  size  of  the  package  will  not  permit 
the  use  of  eight  point  cap  type  the  size  of  the  type  may  be 
reduced  proportionately.     The  provisions  of  section  nineteen 
of  chapter  seventy-five  of  the  Eevised  Laws,  so  far  as  they  are 
consistent  herewith,  shall  apply  to  the  manner  and  form  in 
which  such  statements  shall  be  marked  or  inscribed. 

Section  2.  No  dealer  shall  be  prosecuted  under  the  provi- 
sions of  this  act  when  he  can  establish  a  guaranty  signed  by 
the  wholesaler,  jobber  or  manufacturer  residing  in  this  Com- 
monwealth, from  whom  he  purchased  such  articles,  to  the 
effect  that  the  same  is  not  misbranded  within  the  meaning  of 
this  act,  designating  it.  Such  guaranty,  to  afford  protection, 
shall  contain  the  name  and  address  of  the  party  or  parties 
making  the  sale  of  such  articles  to  such  dealer;  and  in  such 
case  said  party  or  parties  shall  be  amenable  to  the  prosecu- 
tions, fines  and  other  penalties  which  would  attach,  in  due 
course,  to  the  dealer  under  the  provisions  of  this  act. 

Section  3.  Section  two  of  chapter  three  hundred  and 
eighty-six  of  the  acts  of  the  year  nineteen  hundred  and  six  is 
hereby  repealed. 
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Section  4.    This  act  shall  take  effect  on  the  first  day  of 
March  in  the  year  nineteen  hundred  and  eight 

Approved  March  29,  1907, 


Manufacture 
of  prepara- 
tions contain- 
ing  eoeaine, 
etc.,  pro- 
hibited. 


Sale,  etc., 
of  cocaine, 
etc.,  prohib> 
ited  except, 
etc. 


Pluraicians 
and  dentlsta 
not  to  pre- 
scribe, etc., 
in  certain 
cases. 


To  whom 
cocaine,  etc, 
may  be  sold. 


Chaptbb  387,  Acre  of  1910. 

An  Act  relative  to  the  Sale  of  Cocaine. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  It  shall  be  unlawful  for  any  person,  firm  or  cor- 
poration to  manufacture  any  so-called  catarrh  powder  or 
catarrh  cure,  or  any  patent  or  proprietary  preparation  con- 
taining cocaine,  or  any  of  its  salts,  or  alpha  or  beta  eucaine, 
or  any  of  their  salts,  or  any  synthetic  substitute  for  them. 

Section  2.  It  shall  be  unlawful  for  any  person,  firm  or 
corporation  to  sell*  or  to  expose  or  offer  for  sale  or  to  give, 
deliver  or  exchange  any  cocaine,  or  any  alpha  or  beta  eucaine, 
or  any  synthetic  substitute  for  them,  or  any  preparation  con- 
taining the  same,  or  any  salts  or  compounds  thereof,  except 
upon  the  written  prescription  of  a  physician,  dentist  or  veter- 
inary surgeon  registered  under  the  laws  of  the  state  in  which 
he  resides ;  the  original  of  which  prescription  shall  be  retained 
by  the  druggist  filling  the  same  for  a  period  of  at  least  two 
years  and  shall  not  again  be  filled,  except  upon  the  written 
order  of  the  original  prescriber,  and  shall  at  all  times  be  open 
to  inspection  by  the  officers  of  the  state  board  of  health,  the 
members  of  the  state  board  of  registration  in  pharmacy  and 
its  authorized  agents,  and  by  the  police  authorities  and  ofiSoers 
of  cities  and  towns.  But  no  practitioner  of  veterinary  medi- 
cine shall  prescribe  any  of  the  above  mentioned  substances  for 
the  use  of  any  human  being. 

Section  3.  It  shall  be  unlawful  for  any  physician  or  den- 
tist to  prescribe,  sell  or  give  away  any  cocaine  or  its  salts,  or 
any  alpha  or  beta  eucaine  or  their  salts,  or  any  synthetic  sub- 
stitute for  them,  or  any  preparation  containing  the  same,  or 
any  salts  or  compounds  thereof,  to  any  person  known  to  such 
physician  or  dentist  to  be  an  habitual  user  of  those  drugs. 

Section  4.  Any  manufacturer  or  jobber  of  any  or  all  of 
the  articles  mentioned  in  section  two  of  this  act,  any  wholesale 
druggist,  or  any  registered  pharmacist  may  sell  any  article  men- 
tioned in  said  section  two  to  any  such  manufacturer,  jobber, 
wholesale  druggist,  or  to  any  pharmacist,  physician,  veterina- 
rian or  dentist,  registered  under  the  laws  of  the  state  in  which 
he  resides,  or  to  any  incorporated  hospital,  but  only  upon  a 
written  order  duly  signed  by  such  manufacturer,  jobber, 
wholesale  druggist,  registered  pharmacist,  registered  physi- 
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cian,  registered  veterinarian^  registered  dentist,  or  the  super- 
intendent of  such  incorporated  hospital,  which  order  shall 
show  the  article  or  articles  ordered  and  the  date  of  delivery. 
The  said  order  shall  be  kept  on  file  in  the  laboratory,  ware-  order  to  be 
house,  pharmacy  or  store  from  which  it  was  filled  by  the  pro-  ^^p*®***"*- 
prietor  thereof,  or  his  successor,  for  a  period  of  not  less  than 
two  years  from  the  date  of  delivery,  and  shall  at  all  times  be 
open  to  inspection  by  the  officers  of  the  state  board  of  health, 
the  members  of  the  state  board  of  registration  in  pharmacy 
and  its  authorized  agents,  and  by  the  police  authorities  and 
officers  of  cities  and  towns;  and  such  order  shall  not  contain 
any  articles  not  mentioned  in  section  two  of  this  act. 

Section  6  (as  amended  by  chapter  341,  Acts  of  1911).  Penalty. 
Whoever  violates  any  provision  of  the  foregoing  sections  shall 
be  punished  by  a  fine  of  not  less  than  fifty  and  not  more  than 
one  thousand  dollars,  or  by  imprisonment  for  not  more  than 
one  year  in  the  county  jail  or  house  of  correction,  or  by  both 
such  fine  and  imprisonment,  and  whoever  is  found  present  as 
described  in  section  seven  of  this  act  shall  be  pimished  by  a 
fine  of  not  more  than  fifty  dollars,  or  by  imprisonment  for 
three  months  in  the  house  of  correction. 


Chaptbb  271,  Acts  of  1910. 

An  Act  to  regulate  the  Sale  op  Moephinb  and  Other 

Narcotic  Drugs. 

Be  it  exacted,  etc,  as  follows: 

Section  1.    It  shall  be  unlawful  for  any  person  to  sell,  fur-  s«ie  of  cer- 

.,.  ,T  i»i.  t*^**  narcotic 

nish,  give  away  or  deliver  any  opium,  morphme,  heroin,  co-  dmga 
deine  or  preparations  thereof,  or  any  salt  or  compound  of  the  " 
said  substances,  except  upon  the  written  prescription  or  order 
of  a  lawfully  authorized  practitioner  of  medicine,  dentistry, 
or  veterinary  medicine,  which  prescription  shall  bear  the  name 
of  the  person  giving  it.  But  the  provisions  of  this  section 
shall  not  apply  to  sales  made  by  any  manufacturer,  wholesale 
or  retail  druggist  to  another  manufacturer,  wholesale  or  retail 
druggist;  nor  to  sales  made  to  hospitals,  colleges,  scientific  or 
public  institutions,  or  to  physicians,  dentists,  or  veterinary 
surgeons ;  nor  to  the  sale  of  cough  remedies  and  other  domestic 
and  proprietary  preparations :  provided,  that  such  preparations  Proviaos. 
are  sold  in  good  faith  as  medicines,  and  not  for  the  purpose 
of  evading  the  provisions  of  this  act ;  and  provided,  that  such 
preparations  do  not  contain  more  than  two  and  one  half  grains 
of  opium,  or  one  third  of  a  grain  of  morphine,  or  one  fourth 
of  a  grain  of  heroin,  or  one  grain  of  codeine  or  their  salts  in 
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of  eertaln 
drags 
regmated. 


Penalty. 


one  fluid  ounce;  or  if  a  solid  preparation,  in  one  avoirdnpois 
ounce,  excepting  liniments  and  ointments  which  are  prepared 
for  external  use  only;  nor  to  preparations  containing  opium 
or  any  of  its  salts,  which  are  sold  in  good  faith,  for  diarrhoea, 
cholera  or  neuralgia;  nor  to  powder  of  ipecac  and  opium, 
commonly  known  as  Dover's  powders;  nor  to  compound  me- 
dicinal tablets,  pills,  or  powders  containing  not  over  one  twen- 
tieth of  a  grain  of  morphine,  or  one  twelfth  of  a  grain  of 
heroin  or  one  fourth  of  a  grain  of  codeine,  or  any  of  their 
salts  to  each  pill,  powder  or  tablet,  provided,  that  such  prep- 
arations are  sold  in  good  faith  as  medicines  and  not  for  the 
purpose  of  evading  the  provisions  of  this  act. 

Section  2.  It  shall  be  unlawful  for  any  practitioner  of 
medicine,  dentistry,  or  veterinary  medicine  to  prescribe  for  the 
use  of  any  habitual  user  of  the  same,  opium,  morphine,  heroin, 
codeine,  or  any  salt  or  compound  of  the  said  substances,  or 
any  preparation  containing  any  of  the  said  substances  or  their 
salts  or  compounds;  nor  shall  any  practitioner  of  dentistry 
prescribe  any  of  the  said  substances  for  any  person  not  under 
his  treatment  in  the  regular  practice  of  his  profession;  nor 
shall  any  practitioner  of  veterinary  medicines  prescribe  any 
of  the  said  substances  for  the  use  of  any  human  being:  pro- 
vided, however,  that  the  provisions  of  this  section  shall  not  be 
construed  to  prevent  any  lawfully  authorized  practitioner  of 
medicine  from  prescribing  in  good  faith  for  the  use  of  any 
habitual  user  of  narcotic  drugs  who  is  under  his  professional 
care  such  substances  as  he  may  deem  necessary  for  his  treat- 
ment, when  such  prescriptions  are  given  in  good  faith  and  not 
for  the  purpose  of  evading  the  provisions  of  this  act    , 

Section  3.  Whoever  violates  any  provision  of  this  act 
shall  be  deemed  guilty  of  a  misdemeanor,  and  upon  conviction 
thereof  shall  be  fined  not  less  than  five  dollars  nor  more  than 
one  thousand  dollars;  or  shall  be  imprisoned  in  the  house  of 
correction  or  jail  for  a  term  not  exceeding  one  year;  or  shall 
be  punished  by  both  such  fine  and  imprisonment. 

Approved  March  22,  1910. 


Proseentions 
nnder  lawa 
relative  to 
adulterated 
drugs  and 
food. 


Chaptbb  416,  Acts  of  1910. 

An  Act  relative  to  Prosecutions  under  the  Laws  rela- 
tive TO  Adulterated  Drugs  and  Food. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  No  prosecution  shall  be  begun  under  sections 
sixteen  to  twenty-seven,  inclusive,  of  chapter  seventy-five  of 
the  Revised  Laws,  for  the  manufacture,  sale  or  ofiEering  for  sale 
of  drugs,  unless  the  person  purchasing  the  drug  or  taking  the 
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drug  without  purchasing  shall  seal  and  deliver  to  the  owner 
or  person  from  whom  such  drug  is  purchased  or  taken  a  por- 
tion of  the  drug  so  purchased  or  taken ;  and  a  receipt  therefor 
shall  be  given  to  tiie  collector.  The  drug  so  purchased  or 
taken  shall  thereafter  be  analyzed  or  tested  under  the  direction 
of  the  state  board  of  health  for  the  purpose  of  determining 
whether  it  comes  within  the  provisions  of  the  sections  above 
mentioned. 

Section  2.  If  it  appears  that  any  provision  of  the  said  Oompiaint 
sections  has  been  violated,  the  said  board  may  direct  or  author-  of'iaw.  lu^ 
ize  formal  complaint  to  be  made  to  a  court  or  justice  having 
jurisdiction  in  such  cases;  but  no  evidence  of  the  result  of 
said  analysis  or  test  shall  be  received  if  the  collector  refuses 
or  neglects  to  seal  and  deliver  a  portion  of  the  drug  purchased 
or  taken  as  aforesaid  to  the  owner  or  person  from  whose 
possession  it  is  taken.  Approved  April  20,  1910, 


Chaptbb  289,  Acts  of  1911. 

An  Act  belative  to  Prosecutions  for  selling  Adulter- 
ated OR  MiSBRANDBD  ARTICLES  OF  FoOD  OR  DrUGS. 

Be  it  enacted,  etc,  as  follows: 

Section  1.  No  dealer  shall  be  prosecuted  under  the  pro- 
visions of  sections  sixteen  to  twenty-six,  inclusive,  of  chapter 
seventy-five  of  the  Revised  Laws,  or  of  any  act  supplementary 
thereto  or  amendatory  thereof,  for  selling,  exposing  for  sale, 
or  having  in  his  custody  or  possession  with  intent  to  sell,  any 
article  of  food  or  any  drug  or  medicine  which  has  been  adul- 
terated or  misbranded  contrary  to  the  laws  of  this  common- 
wealth, or  which  contains  any  substance,  the  use  of  which  in 
food  or  in  drugs  is  forbidden  by  the  laws  of  this  common- 
wealth, if  he  can  establish  a  guaranty  signed  by  the  manu- 
facturer, wholesaler,  or  jobber  within  this  commonwealth  from 
whom  he  purchased  the  said  article,  drug  or  medicine,  to  the 
effect  that  the  same  is  not  adulterated  or  misbranded  within 
the  meaning  of  this  act,  designating  the  act.  Such  guaranty, 
to  afford  protection,  shall  contain  the  name  and  address  of 
the  party  or  parties  making  the  sale  of  such  articles  to  such 
dealer,  and  in  that  case  such  party  or  parties  shall  be  subject 
to  the  prosecution,  fine  or  other  penalties  which  would  attach 
in  due  course  to  the  dealer  under  the  provisions  of  the  sections 
aforesaid. 

Section  2.  So  much  of  chapter  seventy-five  of  the  Revised 
Laws  as  is  inconsistent  herewith  is  hereby  repealed. 

Section  3.    This  act  shall  take  effect  upon  its  passage. 

Approved  April  IJf,  1911. 
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Chaptbb  638,  Acts  of  1911. 

An  Act  making  Appropriations  for  the  Board  of  Ebqis- 

TRATioN  IN  Pharmacy. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  The  sums  hereinafter  mentioned  are  appro- 
priated, to  be  paid  out  of  the  treasury  of  the  commonwealth 
from  the  ordinary  revenue,  for  the  salaries  and  expenses  of 
the  board  of  registration  in  pharmacy,  for  the  fiscal  year  end- 
ing on  the  thirtieth  day  of  November,  nineteen  hundred  and 
eleven,  to  wit:  — 

For  the  salaries  of  the  members,  thirty-one  hundred  dollars. 

For  travelling  and  other  expenses  of  the  members,  a  sum 
not  exceeding  seventeen  hundred  and  twenty-five  dollars. 

For  the  salary  and  expenses  of  the  agent,  a  sum  not  exceed- 
ing twenty-two  hundred  dollars. 

For  a  stenographer,  witness  fees,  and  incidental  and  con- 
tingent expenses,  to  include  the  printing  of  the  annual  report, 
a  sum  not  exceeding  seventeen  himdred  dollars. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 

Approved  July  7,  191L 
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Metropolitan  Water  and  Sewerage  Board. 


To  the  Honorable  Senate  and  House  of.  Representatives  of  the  Commonwealth 

of  Mctssachusetts  in  General  Court  assembled. 

The  Metropolitan  Water  and  Sewerage  Board,  established  under 
the  provisions  of  chapter  168  of  the  Acts  of  the  year  1901,  has  al- 
ready presented  to  your  Honorable  Body  an  abstract  of  the  account 
of  its  doings,  receipts,  expenditures,  disbursements,  assets  and  lia- 
bilities for  the  fiscal  year  ending  on  November  30,  1911,  and  now, 
in  accordance  with  the  provisions  of  chapter  2^5  of  the  Acts  of  the 
year  1906,  it  presents  a  detailed  statement  of  its  doings  for  the 
calendar  year  ending  on  December  31,  1911,  being  its 

ELEVENTH  ANNUAL  REPORT 

made  since  the  consolidation  of  the  Metropolitan  Water  Board  and 
the  Board  of  Metropolitan  Sewerage  Commissioners  on  March  20, 
1901. 

I.    ORGANIZATION  AND  ADMINISTRATION. 

(1)     Board,  Officers  and  Employes. 

The  term  of  office  of  Henry  P.  Walcott,  M.D.,  expired  on  March 
21,  1911,  and  he  was  reappointed  for  the  three  years  next  succeed- 
ing. The  membership  of  the  Board  has  consequently  remained  as 
in  the  preceding  year:  Henry  H.  Sprague,  chairman,  Henry  P.  Wal- 
cott, M.D.,  and  James  A.  Bailey,  Junior.  William  X.  Davenport 
has  continued  as  secretary  and  in  charge  of  the  auditing  department. 
Alfred  P.  Bridgman  has  been  the  purchasing  agent  and  Miss  Alice 
G.  Mason  the  bookkeeper. 

There  are  also  employed  in  the  administrative  oflSce  a  paymaster, 
an  assistant  in  auditing,  two  general  clerks,  three  stenographers  and 
clerks,  a  telephone  operator,  a  messenger,  and  a  janitor  with  two 
assistants,  one  of  whom  acts  as  watchman. 
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Such  general  conveyancing  work  and  investigation  of  real  estate 
titles  in  the  different  counties  as  has  been  called  for  during  the 
year  has  been  performed  by  George  D.  Bigelow  and  Miss  Alline  E. 
Marcy. 

The  consulting  engineers  of  the  Board  are  Hiram  F.  Mills  and 
Frederic  P.  Steams,  who  are  called  upon  for  services  when  matters 
arise  which  require  such  consideration. 

Dexter  Brackett,  Chief  Engineer  of  the  Water  Works,  has  had 
supervision  over  the  various  departments  of  both  construction  and 
maintenance.  William  E.  Foss  has  been  Assistant  to  the  Chief 
Engineer  and  has  exercised  a  general  charge  over  engineering  work 
in  all  departments.  The  following  have  also  acted  under  the  direc- 
tion of  the  Chief  Engineer:  Elliot  B.  B.  Allardice,  Superintendent 
of  the  Wachusett  Department ;  Charles  E.  Haberstroh,  Superintend- 
ent of  the  Sudbury  and  Cochituate  Works  and  of  the  portion  of 
the  Weston  Aqueduct  above  the  Weston  Reservoir;  Samuel  E.  Kil- 
1am,  Superintendent  in  charge  of  the  Weston  Reservoir  and  the  re- 
maining portion  of  the  Weston  Aqueduct  and  of  all  reservoirs  and 
pipe  lines  within  the  Metropolitan  District;  and  Arthur  E.  O'Neil, 
Superintendent  of  the  several  pumping  stations. 

There  has  been  a  slight  decrease  in  the  number  of  the  engineering 
force  during  the  past  year.  The  average  force  employed  on  construc- 
tion and  maintenance  during  the  year  has  included,  in  addition  to 
the  Chief  Engineer,  4  department  superintendents,  2  division  engi- 
neers, 8  assistant  engineers,  and  35  others  in  various  engineering 
capacities  and  as  sanitary  inspectors,  clerks,  stenographers  and  mes- 
sengers, the  total  force  numbering  60.  The  maximum  engineering 
force  employed  at  any  one  time  during  the  year  on  both  construc- 
tion and  maintenance  was  57. 

A  maintenance  force  in  addition  to  those  engaged  in  engineering 
capacities,  as  above  mentioned,  numbering  upon  the  average  during 
the  year  225,  has  been  required  at  the  pumping  stations,  upon  reser- 
voirs, aqueducts,  pipe  lines,  and  upon  minor  construction  work.  At 
the  end  of  the  year  this  force  numbered  219. 

William  M.  Brown,  Chief  Engineer  of  the  Sewerage  Works,  has 
had  charge  of  both  construction  and  maintenance.     He  has  been 
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assisted  during  the  year  by  Prank  I.  Capen  and  Prederick  D.  Smith, 
Division  Engineers,  who  have  been  in  supervision  of  both  construc- 
tion and  maintenance  departments  of  the  North  and  South  systems, 
by  Henry  T.  Stiff,  Division  Engineer  in  charge  of  the  office  and 
drafting,  by  1  assistant  engineer  and  by  10  others  employed  in 
various  engineering  capacities  and  by  two  clerks  and  stenographers. 

The  maximum  engineering  force  employed  at  any  one  time  during 
the  year  on  construction  and  maintenance  of  Sewerage  Works 
was  17. 

The  regular  maintenance  force  required  in  addition  for  the  oper- 
ation of  the  pumping  stations,  the  care  and  inspection  of  the  sewers, 
and  for  other  parts  of  the  Sewerage  Works,  exclusive  of  the  engi-  * 
neers  and  day-labor  forces,  has  upon  the  average  numbered  159. 

The  whole  regular  force  of  the  Sewerage  Department  at  the  end 
of  the  year  numbered  178,  of  whom  the  Chief  Engineer  and  12 
assistants  and  draftsmen  were  ^igaged  in  general  upon  the  works, 
and,  of  the  remainder,  99  were  employed  upon  the  North  System 
and  66  upon  the  South  System. 

The  day-labor  forces  under  the  supervision  of  the  engineers  and 
the  immediate  direction  of  the  foremen  have  been  employed  during 
the  year  in  connection  with  the  extension  of  the  East  Boston  pump- 
ing station  and  its  equipment,  and  in  the  building  of  the  locker  and 
stable  buildings  at  East  Boston. 

The  maximum  number  of  men  employed  upon  contracts  and  upon 
day-labor  construction  on  the  Sewerage  Works  during  the  year  was 
for  the  week  ending  September  9,  when  the  number  amounted  to  99. 

(2)     Offices  and  Buildings. 

The  offices  of  the  Board  and  the  secretary,  and  of  the  auditing 
and  conveyancing  departments,  and  the  main  engineering  offices  of 
both  Water  Works  and  Sewerage  Works,  are  located  in  the  buildings 
numbered  1  and  3  Ashburton  Place,  at  the  comer  of  Somerset  Street, 
in  Boston. 

The  headquarters  of  the  Wachusett  Department  of  the  Water 
Works  are  at  the  gate  and  power  house  at  the  Wachusett  Dam,  in 
Clinton.  The  branch  office  for  the  Sudb\iry  Department  is  main- 
tained at  South  Eramingham.  Headquarters  of  the  maintenance 
force  of  the  Water  Works  for  the  northern  part  of  the  Metropolitan 
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District  are  maintained  in  the  Glenwood  pipe  yard  in  Medford, 
where  there  are  offices,  shops,  store-rooms  and  stables ;  and  the  main- 
tenance force  for  the  southern  part  of  the  District  has  headquarters 
in  like  buildings  at  the  Chestnut  Hill  Reservoir. 

Branch  headquarters  of  the  maintenance  and  repair  forces  of  the 
Sewerage  Works  are  maintained  for  the  North  Metropolitan  System 
at  the  stable  and  locker  building  at  East  Boston  and  at  the  Deer 
Island  pumping  station,  and  for  the  Soudi  Metropolitan  System  at 
the  Ward  Street  pumping  station  and  at  the  storage  yard  at  Hough's 
Neck. 

II.    METROPOLITAN  WATER  DISTRICT. 

The  Metropolitan  Water  District  now  comprises  the  cities  of  Bos- 
ton (including  by  annexation  the  former  town  of  Hyde  Park),  Chel- 
sea, Everett,  Maiden,  Medford,  Melrose,  Newton,  Quincy  and  Som- 
erville,  and  the  towns  of  Arlington,  Belmont,  Lexington,  Milton, 
Nahant,  Revere,  Stoneham,  Swampscott,  Watertown  and  Winthrop, 
—  in  all  9  cities  and  10  towns.  The  District  has  an  area  of  174.8 
square  miles,  no  additional  municipalities  having  been  admitted  into 
the  District  during  the  year.  Its  population,  according  to  the 
United  States  Census  taken  for  April  1,  1910,  was  1,070,256.  The 
population  of  the  District  on  July  1,  1911,  the  date  upon  which 
calculations  for  the  Water  Works  are  based  was  estimated  as 
1,101,930. 

The  city  of  Newton  and  the  town  of  Hyde  Park,  though  belong- 
ing to  the  District,  did  not  take  water  from  Metropolitan  sources 
during  the  year  1911,  but  the  section  formerly  constituting  the  town 
of  Hyde  Park  will  be  furnished  with  water  during  the  year  1912. 

III.  METROPOLITAN  WATER  WORKS  —  CONSTRUCTION. 

The  total  amount  expended  for  the  construction  and  acquisition 
of  the  Metropolitan  Water  Works  since  the  passage  of  the  Metropol- 
itan Water  Act  in  the  year  1895  has  been  $41,932,850.44. 

The  total  amount  expended  during  the  calendar  year  on  account 
of  the  construction  and  acquisition  of  works  has  been  $885,920.88. 
There  has  been  expended  on  account  of  the  Wachusett  power  plant 
the  sum  of  $112,564.42;  for  the  improvement  of  the  Wachusett 
watershed,  the  sum  of  $4,505.95 ;  in  the  laying  of  the  new  60-inch 
main  for  bringing  the  supply  of  water  from  the  Weston  Aqueduct 
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into  the  Metropolitan  District,  the  further  sum  of  $70,589.92;  for 
the  reinforcement  of  the  supply  of  East  Boston^  the  further  sum  of 
$19,564.92 ;  on  account  of  the  new  pumping  engine  which  has  been 
installed  at  Chestnut  Hill  pumping  station  for  the  use  of  the  south- 
ern high-service  district,  $60,874.71 ;  in  the  laying  of  a  new  main  to 
Hyde  Park  and  on  account  of  the  construction  of  a  new  pumping 
station,  the  simi  of  $107,824.97 ;  and  for  other  minor  works,  engi- 
neering and  administration  expenses,  the  remaining  sum  of  $9,- 
995.99. 

(1)     Wachusett  Poweb  Plant. 

The  machinery  for  utilizing  the  fall  of  the  water  at  the  Wachu- 
sett Dam  for  the  development  of  power  has  been  installed  during 
the  past  year  in  the  large  gate  and  power  house  erected  at  the  foot 
of  the  dam.  In  accordance  with  the  contracts  which  had  been  made 
in  the  preceding  year  four  large  hydraulic  turbines  with  four  elec- 
tric generators  have  been  introduced,  each  turbine  being  guaranteed 
to  develop  1,200  horse  power  with  an  average  efficiency  a  little  ex- 
ceeding 80  per  cent.  The  machinery  is  provided  with  an  adequate 
equipment  of  valves,  governors,  switchboard,  recording  instruments 
and  other  necessary  apparatus  for  the  development  and  transmission 
of  power. 

The  water  for  supplying  the  turbines  is  introduced  through  verti- 
cal chambers  and  wells  originally  constructed  in  the  dam,  through 
which  it  falls  to  a  depth  of  about  111  feet  below  the  line  of  high 
water  in  the  reservoir,  and  is  thence  conveyed  in  pipes  to  the  tur- 
bines from  which  it  is  afterward  discharged  into  the  Wachusett 
Aqueduct. 

The  power  generated  is  conveyed  from  the  power  house  by  under- 
ground cable  for  a  distance  of  815  feet  to  a  point  near  the  Central 
Massachusetts  Railroad,  where  a  building,  20  feet  long  and  14  feet 
wide,  has  been  erected  to  contain  the  necessary  apparatus  for  the  pro- 
tection of  the  power  house  and  its  machinery  against  lightning  cur- 
rents, and  whence  the  power  is  transmitted  by  an  overhead  pole  line 
for  about  600  feet  to  a  connection  with  the  line  of  the  Connecticut 
River  Transmission  Company.  At  this  connection  the  electric 
energy  developed  is  delivered  to  the  Transmission  Company  in  ac- 
cordance with  a  five-year  contract  made  with  the  Company  in  the 
preceding  year. 
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It  is  anticipated  that  a  total^  equivalent  to  an  average  of  about 
2,500  horse  power^  will  be  delivered  to  the  Company^  but  the  amount 
will  necessarily  vary  according  to  the  quantity  of  water  required 
to  be  introduced  into  the  Wachusett  Aqueduct  for  the  supply  of  the 
Metropolitan  District,  and  according  to  the  necessity  of  conserving 
the  Wachusett  water  supply  and  utilizing  the  other  sources  of  sup- 
ply from  which  water  is  drawn  for  the  District. 

The  work  was  completed  so  that  the  Board  was  able  to  begin  to 
furnish  power  to  the  Connecticut  River  Transmission  Company  on 
August  10,  1911. 

(2)     Impbovement  op  the  Watbbsheds. 

For  the  better  protection  of  the  waters  of  the  Wachusett  Reser- 
voir the  Board  has  acquired  during  the  year  several  parcels  of  land 
containing  in  all  125.5  acres  and  situated  in  the  towns  of  West 
Boylston  and  Sterling.  The  lands  acquired  lie  on  both  sides  of 
Waushacum  Brook  which  runs  from  Waushacum  Pond  to  the  reser- 
voir and  is  one  of  the  principal  feeders  of  the  reservoir.  They  are 
generally  of  a  swampy  nature,  in  unsatisfactory  condition,  and 
would  if  occupied  by  dwellings  afford  a  particular  menace  to  the 
water  supply. 

Two  other  tracts  having  an  area  of  about  five  acres,  situated  in 
Boylston  on  the  margin  of  the  Wachusett  Reservoir,  were  acquired 
by  exchange. 

About  one  and  a  half  acres  in  the  town  of  Framingham  were 
acquired  for  the  protection  of  Framingham  Reservoir  No.  2,  as 
their  situation  upon  the  shores  of  the  reservoir  and  near  the  thickly 
settled  portions  of  the  town  offered  particular  inducement  to  pur- 
chasers for  building  purposes. 

A  further  small  parcel  in  Natick  of  about  one-fifth  of  an  acre  was 
acquired  and  added  to  the  margin  about  Lake  Cochituate  where  the 

ft 

shore  was  exposed. 

(3)     DiSTMBUTioN  System. 
(a)     Additional  Weston  Aqueduct  Supply  Main. 

During  the  last  year  a  section  about  2,700  feet  long  of  the  addi- 
tional supply  main  which  is  to  connect  the  terminus  of  the  Weston 
Aqueduct  with  the  Chestnut  Hill  Reservoir,  has  been  completed, 
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so  that  now,  of  the  entire  length  of  about  34^650  feet,  all  the  lower 
portion  of  the  line  for  a  distance  of  about  20,260  feet,  ending  with 
the  mains  near  the  Chestnut  Hill  Reservoir,  has  been  constructed. 

The  most  important  part  of  the  work-  accomplished  during  the 
past  year  was  in  connection  with  the  tunnel  which  extends  for  a  dis- 
tance of  a  little  more  than  2,000  feet  through  a  hill  in  the  north- 
easterly part  of  the  city  of  Newton.  The  rock  excavation  for  the 
tunnel  had  been  made  in  the  preceding  year,  but  there '  remained 
principally  to  be  performed  the  concreting  of  the  excavation  for  the 
making  of  the  76-inch  tunnel  and  the  making  of  connections  at  each 
end  of  the  tunnel  with  the  60-inch  iron  pipes  by  lengths  of  about 
180  feet  of  80-inch  steel  pipes.  The  tunnel  has  been  constructed 
of  sufficient  size  to  be  available  for  another  supply  line  in  the 
future. 

The  portion  of  the  main  line  completed  was  put  into  service  of 
the  water  supply  on  November  4,  1911. 

(b)     New  Supply  Main  for  East  Boston. 

The  laying  of  the  36-inch  pipe  in  the  tunnel  under  Chelsea  Creek, 
which  had  been  built  in  the  previous  year  in  order  to  make  a  further 
connection  between  East  Boston  and  the  Metropolitan  Main  in  Chel- 
sea, was  completed,  and  the  spaces  between  the  pipes  and  the  brick 
lining  of  the  tunnel  were  filled  with  cement  concrete.  The  new 
line  was  put  into  service  on  February  17,  1911,  and  a  much-needed 
protection  was  afforded  to  the  East  Boston  section  in  case  trouble 
should  arise  with  the  two  old  mains,  upon  which  its  supply  de- 
pended. 

(c)     New  Pumping  Engine  at  Chestnut  Hill. 

The  new  pumping  engine  for  the  southern  high  service  has  been 
fully  installed  in  the  Chestnut  Hill  pumping  station  and  was  placed 
in  service  on  March  27,  1911,  but  the  final  test  has  not  yet  been 
made.  It  is  capable  of  pumping  40,000,000  gallons  per  day  with 
a  lift  of  130  feet. 

(rf)     Supply  of  Water  to  Hyde  ParJe. 

Although  the  town  of  Hyde  Park  was  included  in  the  Metropoli- 
tan Water  District  it  had  hitherto  depended  upon  its  own  sources 
of  supply  and  had  not  been  furnished  with  water  from  the  Metro- 
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politan  Works.  On  March  28,  1911,  however,  it  called  upon  the 
Board  to  furnish  it  with  a  water  supply,  which  the  town  was  entitled 
.to  receive  upon  its  application  under  the  Metropolitan  Water  Act. 
An  appropriation  of  $212,000  for  the  necessary  expenses  of  extend- 
ing the  system  to  that  town  was  subsequently  made  by  the  Legisla- 
ture and  the  work  of  construction  was  immediately  begun. 

A  line  of  24-inch  pipe  has  been  laid  from  a  connection  with  the 
main  line  at  Forest  Hills  in  Eoxbury  to  a  point  in  Hyde  Park  near 
the  boundary  line,  a  distance  of  10,200  feet,  and  from  this  point  a 
further  20-inch  line  has  been  laid  for  a  distance  of  6,700  feet  to 
make  connection  with  the  Hyde  Park  system  in  the  central  part  of 
the  town.  Both  these  lines  had  been  completed  so  as  to  be  ready 
to  furnish  a  supply  to  Hyde  Park  at  the  beginning  of  the  year.  The 
water  which  is  thus  supplied  will  be  furnished  at  a  pressure  less 
than  that  which  is  desirable  for  the  higher  sections,  and  the  pro- 
posed extension  includes  the  erection  of  a  pumping  station  near  the 
boundary  line  at  the  junction  of  the  two  new  mains.  The  necessary 
land  has  been  purchased,  extending  from  Hyde  Park  Avenue  to  the 
railroad,  where  a  switch  track  will  be  laid  for  the  delivery  of  coal 
to  the  station.  Work  has  been  begun  upon  foundations  of  the  struc- 
ture, and  a  contract  has  been  made  for  two  pumping  engines,  each 
having  a  capacity  for  pumping  3,000,000  gallons  in  24  hours, 

A  20-inch  pipe  line  has  also  been  laid,  about  3,000  feet  long,  from 
the  pumping  station  to  connect  with  a  main  of  the  city  of  Boston  in 
West  Eoxbury,  by  which  water  can  be  pumped  from  this  station  to 
supply  the  higher  portions  not  only  of  Hyde  Park,  which  has  now 
become  a  part  of  the  city  of  Boston,  but  also  of  West  Eoxbury  and 
Milton. 

It  is  expected  that  the  pumping  station  will  be  completed  and 
equipped  and  put  into  operation  before  the  end  of  the  year. 

(4)     Acquisition  of  Lands  and  Settlements  fob  Damages. 

The  Board  has  acquired  by  purchase  during  the  past  year  addi- 
tional lands  in  fee  amounting  to  133.472  acres  and  has  acquired  by 
taking,  easements  in  0.383  of  an  acre.  The  total  acquisitions  of  land 
in  fee  and  in  easement  have  thus  amounted  to  133.855  acres. 

Of  the  lands  acquired,  three  tracts  containing  80.788  acres  in 
West  Boylston  and  Sterling,  were  situated  on  Waushacum  Pond  and 
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Brook;  one  tract  containing  44.75  acres  was  situated  on  French 
Brook  in  Boylston;  two  tracts  situated  partly  in  Hyde  Park  and 
partly  in  Boston,  containing  1.421  acres  in  fee  and  easements  in 
another  parcel  of  0.383  of  an  acre,  were  acquired  in  order  to  provide 
for  the  laying  of  a  pipe  line,  and  for  the  erection  of  a  pumping  sta- 
tion for  the  Southern  High  Service ;  a  parcel  of  land  containing  0.21 
of  an  acre  in  l^atick  was  situated  on  the  margin  of  Lake  Cochituate ; 
and  a  parcel  containing  1.433  acres  in  Framingham  was  on  Framing- 
ham  Reservoir  jS'o.  2.  Two  remaining  tracts  in  Boylston  having  an 
area  of  4.88  acres  were  acquired  by  exchange. 

The  Board  has  conveyed  away  in  exchange  a  small  parcel  of  land 
in  Boylston,  containing  0.32  of  an  acre,  and  has  granted  to  the 
Worcester  County  Commissioners  the  right  to  use,  subject  to  revo- 
cation, 22  acres  of  land  on  Pleasant  Street  in  West  Boylston  for  for- 
estry and  agricultural  purposes  in  connection  with  the  Worcester 
County  Training  School. 

The  settlements  made  during  the  year  on  account  of  land  both 
purchased  and  taken  have  numbered  9.  The  total  amount  paid  in 
settlements  was  $12,229.03.  All  of  these  settlements  were  effected 
by  voluntary  agreement. 

There  have  been  5  takings  of  land  in  fee,  including  a  total  of 
54.219  acres,  all  of  which  were  of  parcels  to  which  title  by  deed  had 
previously  been  acquired,  and  there  was  made  an  additional  taking 
of  easements  and  rights  in  0.383  of  an  acre  which  had  not  been 
previously  acquired.  Takings  of  temporary  rights  of  way  and 
occupancy  of  lands  in  Newton,  in  all  of  3.669  acres,  were  made  for 
the  purpose  of  constructing  a  tunnel  in  connection  with  the  Weston 
Aqueduct  Supply  Mains. 

The  following  is  a  list  of  the  takings  made  during  the  year  for 
the  Water  Works :  — 
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Takings  for  Metropolitan  WaJter  Works  for  the  Year  1911. 


No. 


Location  and  Dbcbiptioh. 


Fonnar  Ownor* 


Reoordad. 


Purpoae  of  TUdnt. 


137 


188 


189 


140 


141 


142 


West  Boylflton  and  Clinton,  —  Laurel 
Street  in  West  Boyloton,  on 
West  Berlin  road,  Clinton.  Area, 
fee  in  9.246  acres. 

Holden, — ^Tietse  mill  property.  Area, 
fee  in  42.12  acres. 

Newton,  —  Additional  richta  of  way 
and  to  oooupy  in  ezteneion  of  same 
rights  taken  May  12,  1910,  relating 
to  lands  near  Commonwealth  and 
Qrant  avenues  and  Ward  Street. 
Area,  richt  to  oooupy,  2.99  acres, 
rights  of  way  in  0.579  acre. 

Hyde  Park, —  Hyde  Park  Avenue 
and  easements  in  railroad  kMation 
and  Mansur  Street  and  Qrew  Av- 
enue. Area,  fee  in  1.276  acres, 
ments  in  0.128  acre. 


Boston  (West  Roxbuxy),  —  Parcel 
adjoining  location  of  New  York, 
New  Haven  ft  Hartford  R.R.  Co., 
westerly  from  Hyde  Park  Avenue 
and  easements  in  l£ansur  and 
Burley  streets.  Area,  fee  in  0.145 
acre,  easements  in  0.265  acre. 

Framingham.  —  Between  Fountain 
Street  and  location  of  Boston  ft 
Albany  R.R.  Co.  Area,  fee  in 
1.438  acres. 


Anna  E.  Russell,  Lu- 
otnda  E.  lArkin. 


Abel  C.  Haynes. 


John  Ward  and  heirs 
of  Qeorm  K.  Ward, 
heirs  of  Frands  Pet- 
tee,  Nehemiah  W. 
Rioe  ti  oi.,  Caroline 
R.  Braman,  Charles 
Q.  Rice. 

Eva  M.  NesBon,  Cari 
Stohn  and  ease- 
ments in  location  of 
New  York,  New 
Haven  ft  Hartford 
R.R.  and  private 
ways. 

Eva  M.  NesBon  and 
easements  in  private 
ways. 


Bridget     McLaughlin 
and  Mary  Gallagher. 


vni. 

May  20. 


May  20. 
Sept.  1. 


Sept.  9. 


Sept.  9. 


Nov.  24. 


Improvement  of  Wadni- 
sett  watershed. 


Improvement  of  Wadni- 
sett  watanhed. 

Weston  Aqueduct  stikipir 


Southern    highservim 
pipe  lines. 


Southern     high-esrrioe 
pipe  lines. 


Framingham  Biaw  idr, 
No.  2. 


IV.    WATER  WORKS  — MAINTENANCE. 

(1)     Operation  of  Works. 

The  maintenance  and  operation  of  the  Metropolitan  Water  Works 
during  the  past  calendar  year  has  required  the  expenditure  of  $362,- 
819.46. 

(2)     Storage  Besebvoirs. 

The  following  reservoirs  are  maintained  for  the  collection  and 
storage  of  water  in  the  various  watersheds  which  serve  as  sources  of 
supply  for  distribution  to  the  different  municipalities  in  the  Dis- 
trict:— 
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Capacity  in  QaUona. 

Coehituate  watershed:  — 

Lake  Coohitaate,  including  Dudley  Pond,    ....  2,328,300,000 

Sudbury  watershed :  — 

Sudbury  Reservoir, 7,253,500,000 

Framingham  Reservoir  No.  1, 287,500,000 

Framingham  Reservoir  No.  2, 529,900,000 

Framingham  Reservoir  No.  3,      .        .        .        .                .  1^80,000,000 

Ashland  Reservoir, 1,416,400,000 

Hopkinton  Reservoir, 1,520,900,000 

Whitehall  Reservoir, 1,256,900,000 

Farm  Pond, 167,500,000 

Wachusett  watershed :  — 

Waehusett  Reservoir, 64,968,000,000 

Total, 80,908,900,000 

The  various  reservoirs  are  capable  of  holding  in  storage  80,908,- 
900,000  gallons,  but  their  full  capacity  was  not  reached  during  the 
year.  At  the  beginning  of  the  year  the  total  quantity  in  storage 
was  59,327,000,000  gallons.  The  maximum  quantity  in  storage  was 
reached  on  May  2,  when  there  were  contained  67,953,900,000  gal- 
lons, a  quantity  less  than  that  in  any  preceding  year  since  the 
Wachusett  Eeservoir  was  first  filled.  The  quantity  decreased  until 
October  18,  when  there  were  65,503,900,000  gallons.  During  the 
latter  part  of  the  year  there  was  a  gain  in  storage  so  that  on  Janu- 
ary 1,  1912,  the  reservoirs  contained  59,980,000,000  gallons,  or 
somewhat  more  than  the  quantity  held  at  the  beginning  of  the  year. 

At  the  Wachusett  Beservoir  high-water  mark  was  not  reached, 
the  highest  elevation  of  water  at  any  time  being  on  June  10,  when 
the  elevation  was  387.41  feet,  or  7.6  feet  below  the  high-water  mark 
of  the  reservoir.  At  the  end  of  the  year,  however,  the  reservoir 
was  nearly  3  feet  higher  than  at  the  beginning. 

Little  work  has  been  required  upon  the  margins  of  the  Wachusett 
Eeservoir,  but  the  carrying  of  materials  and  machinery  in  connec- 
tion with  the  installation  of  the  power  plant  at  the  Wachusett  Dam 
has  so  worn  the  roadways  that  considerable  repairs  have  been  re- 
quired. The  work  has  been  done  in  conjunction  with  the  authorities 
of  the  town  of  Clinton  and  the  various  ways  have  been  restored  to 
good  condition. . 

A  small  concrete  building  has  been  erected  on  the  grounds  below 
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the  WachiiRett  Dam  for  use  as  a  parage  and  for  a  RtorehouRe  for 
tools  used  in  the  care  of  the  grounds. 

The  Sudbury  Reservoir,  which  receives  the  supply  from  the  Wa- 
chusett  Reservoir,  and  Framingham  Reservoir  No.  3,  into  which  a 
portion  of  the  Sudbury  waters  is  discharged,  were  kept  full  or  nearly 
full  during  the  year  in  order  to  facilitate  the  furnishing  of  the  supply 
to  the  Metropolitan  District 

On  account  of  the  desire  to  utilize  so  far  as  practicable  during 
the  past  year  the  waters  of  the  Ashland,  Hopkinton  and  Whitehall 
reservoirs,  as  well  as  those  of  Framingham.  Reservoir  No.  2,  these 
reservoirs  have  been  drawn  upon  for  considerable  periods  for  the 
Metropolitan  supply. 

No  water  has  been  drawn  from  Framingham  Reservoir  No.  1  or 
from  Farm  Pond  for  Metropolitan  uses,  although  the  town  of  Fram- 
ingham has  obtained  the  larger  part  of  its  supply  from  filter  gal- 
leries located  on  the  shores  of  Farm  Pond. 

Lake  Cochituate  was  drawn  upon  during  the  larger  portion  of  the 
year  for  the  supply  of  the  Metropolitan  District.  Some  further  land 
has  been  acquired  for  increasing  the  margin  about  the  lake,  and  a 
low,  shallow  area  on  the  shore  has  been  filled.  The  general  improve- 
ment by  which  the  surface  drainage  from  the  village  of  Cochituate 
is  diverted  into  Bannister's  Brook  and  the  Sudbury  River  has  been 
completed. 

(3)     Aqxjbduots. 

The  Wachusett  Aqueduct,  through  which  is  carried  the  water  from 
the  Wachusett  Reservoir  into  the  Sudbury  Reservoir,  was  in  oper- 
ation a  total  of  198  days  in  the  year.  An  average  of  65,580,000 
gallons  per  day  for  the  entire  year  was  drawn  from  the  reservoir, 
which  was  less  than  two-thirds  of  the  quantity  drawn  in  the  preced- 
ing year,  on  account  of  the  greater  utilization  of  the  other  sources 
of  supply. 

The  Sudbury  Aqueduct  was  in  constant  use  during  the  year  and 
discharged  into  the  Chestnut  Hill  Reservoir  70,560,000  gallons  per 
day,  47,768,000  gallons  being  drawn  from  the  Sudbury  Reservoir 
through  Framingham  Reservoir  No.  3,  and  22,792,000  gallons  from 
Framingham  Reservoir  No.  2. 

The  Cochituate  Aqueduct  was  in  operation  for  210  days  during 
the  year  and  the  quantity  drawn  was  equivalent  to  a  daily  average 
of  9,522,000  gallons  for  the  entire  year. 
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With  the  exception  of  1%  hours  on  a  single  day  the  Weston  Aque- 
duct was  in  continuous  service  and  there  was  an  average  daily  flow 
of  29,839,000  gallons  for  the  year. 

It  therefore  appears  that  a  greater  use  has  been  made  during  the 
past  year  of  the  waters  of  both  Framingham  Reservoir  No.  2  and 
the  contributing  reservoirs  in  the  southern  part  of  the  Sudbury 
watershed,  and  also  of  the  waters  of  Lake  Cochituate  which,  on 
account  of  the  works  in  progress,  were  not  utilized  at  all  for  the 
Metropolitan  District  in  the  preceding  year. 

(4)       DiSTKIBUTING  RESERVOIRS. 

The  various  distributing  reservoirs  and  standpipes  have  been  kept 
substantially  full  during  the  year  not  only  as  a  protection  and  relief 
in  case  of  accident  and  emergency,  but  also  in  order  to  secure  a 
proper  distribution  of  the  water  through  the  District. 

'Their  respective  locations  in  the  different  parts  of  the  Metropol- 
itan District  and  their  capacities  are  as  follows :  — 

Capacity  in  Gallons. 

Spot  Pond,  Stoneham  and  Medf ord, 1,791,700,000 

Chestnut  Hill  Reservoir,  Brighton  district  of  Boston,  .        .  300,000,000 

Weston  Reservoir,  Weston, 200,000,000 

Fells  Reservoir,  Stoneham, 41,400,000 

Mystic  Reservoir,  Medford, 26,200,000 

Waban  Hill  Reservoir,  Newton, 13,500,000 

Forbes  Hill  Reservoir,  Quincy, 5,100,000 

Bear  Hill  Reservoir,  Stoneham, 2,450,000 

Arlington  Standpipe,  Arlington,       .        .        .        .        .        .  550,000 

Forbes  Hill  Standpipe,  Quincy, 330,000 

Total, 2,381,230,000 

(5)     PuMPixo   Stations. 

Of  all  the  water  supplied  to  the  various  municipalities  of  the  Met- 
ropolitan District  73  per  cent.*,  or  nearly  three-quarters,  is  brought 
to  Chestnut  Hill  and  pumped  from  the  Chestnut  Hill  pumping  sta- 
tions. The  remaining  27  per  cent,  is  delivered  by  gravity  into  the 
large  mains  of  the  District.  Some  of  the  higher  portions  of  the 
District  are  supplied  by  a  second  pumping  from  the  Spot  Pond, 
Arlington  and  West  Eoxbury  stations. 
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The  average  quantity  pumped  per  day  during  the  year  at  the 
Chestnut  Hill  stations  was  80^435,000  gallons,  at  the  Spot  Pond 
station  7,590,000  gallons,  at  the  Arlington  station  835,000  gallons, 
and  at  the  West  Boxbury  station  690,000  gallons,  a  total  of  89,550,- 
000  gallons  a  day  being  upon  the  average  pumped  at  all  the  sta- 
tions. 

The  following  are  the  several  pumping  stations :  — 


Number 
of 


GoatiBet 

CapMity  per 

Dfty 

(Qftllona). 


Lift  (Feet). 


Cheetnut  Hill  Hich-eervioe  Station, 
Cheetnut  Hill  Low-eervioe  Station, 
Cheetnat  Hill  Low-eervioe  Station, 
Spot  F6nd  Station,     . 
Arilngton  Station, 
West  Roxbury  Station, 


4 

8 
1 
2 
2 
8 


06,000,000 

106,000,000 

40,000.000 

80.000,000 

8,000,000 

8,760.000 


188 
00 

lao 
Itf 


140 


The  total  cost  of  operating  all  of  the  stations  during  the  year  was 
$97,196.68,  or  $2.97  per  million  gallons  pumped,  which  is  a  slight 
decrease  from  the  cost  of  the  preceding  year.  Of  the  total  cost, 
$58,596.44  was  expended  for  labor  and  $33,197.54  for  fuel. 

The  total  amount  of  coal  purchased  during  the  year  was  10,034.88 
gross  tons,  of  which  7,277.16  tons  were  bituminous,  100.93  tons 
anthracite,  2,107.10  tons  buckwheat  anthracite  and  549.69  tons  an- 
thracite screenings.  The  average  cost  of  bituminous  coal  delivered 
in  the  bins  at  the  various  stations  varied  from  $3.90  to  $4.46;  the 
average  cost  of  anthracite  coal  was  $5.17;  the  cost  of  buckwheat 
varied  from  $2.69  to  $4.37,  and  that  of  anthracite  screenings  from 
$2.50  to  $2.72. 

A  change  was  made  in  the  requirements  of  the  contracts  for  the 
purchase  of  bituminous  coal  by  which  the  number  of  heat  units  re- 
quired was  increased  and  the  allowable  percentage  of  ash  was  de- 
creased. An  improvement  in  the  quality  of  the  coal  furnished 
resulted.  The  contracts  for  furnishing  coal  continue  to  provide  that 
a  deduction  shall  be  made  when  the  coal  falls  below  the  requirements 
and  at  the  same  time  the  price  is  increased  if  it  is  found  superior  to 
the  requirements. 

A  new  pumping  engine  for  the  high  service,  which  is  located  in  the 
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low-service  pumping  station^  has  been  in  operation  the  latter  part  of 
the  year. 

(6)     Pipe  Lines. 

The  total  length  of  the  pipe  lines  owned  and  operated  by  the  Board 
is  101.58  miles,  the  length  of  4.56  miles  having  been  added  during 
the  year.  The  Metropolitan  mains  are  connected  with  local  mains 
by  which  the  water  is  distributed  to  the  various  municipalities  of  the 
District,  and  these  local  mains  of  4  inches  and  more  in  diameter 
have  a  total  length  of  1,569.92  miles. 

During  the  year  the  abolishment  of  the  grade  crossing  of  the 
Fitchburg  Railroad  at  Webster  Avenue  in  the  city  of  Somerville 
made  necessary  a  change  in  the  main  48-inch  pipe  line  which  had 
been  laid  through  Webster  Avenue.  It  was  necessary  to  raise  a  length 
of  about  983  feet,  and  the  line  for  this  distance  has  been  carried  over 
the  railroad  on  a  permanent  steel  bridge.  The  pipes  were  raised 
about  17  feet  at  the  railroad  crossing.  The  work  was  performed  in 
connection  with  the  Boston  &  Maine  Railroad,  the  more  difficult 
parts  of  the  work  being  performed  directly  by  the  Board.  The  entire 
cost  of  the  work,  including  both  the  portion  done  by  the  Board  and 
that  done  by  the  Railroad,  was  $15,616.42.  For  its  expenditure  the 
Board  was  reimbursed  by  the  parties  charged  with  the  expense  of  the 
improvement. 

The  construction  of  a  larger  channel  for  Stony  Brook  at  Morton 
Street  in  West  Roxbury  by  the  City  of  Boston  compelled  the  building 
of  piers  for  the  support  of  the  36-inch  water  main  which  crosses  the 
channel  at  this  point. 

"No  serious  break  in  any  of  the  pipe  lines  occurred  during  the  past 
year,  but  there  were  48  leaks  of  a  minor  character  which  have  re- 
quired repairing.  Of  these  leaks  36  were  due  to  defective  joints, 
some  at  wooden  joints  but  the  larger  part  at  leaded  joints. 

(7)     CuNTON  Sewerage  Works. 

The  Clinton  pumping  station  was  in  operation  during  the  entire 
year,  and  though  there  was  a  considerable  extension  of  the  sewerage 
system  in  the  town,  the  average  quantity  of  sewage  daily  pumped  to 
the  filter-beds  was  829,000  gallons,  the  same  as  last  year.  The  total 
cost  of  pumping  the  sewage  was  $3,014.85,  or  $9.97  per  million 
gallons  pumped. 
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There  has  been  an  improvement  in  the  efficiency  of  the  filter-beds, 
effected  by  the  recent  construction  of  additional  underdrains  and  the 
placing  of  distributors  on  the  beds  in  order  to  secure  a  uniform  dis- 
tribution of  the  sewage,  and  the  results  show  a  decided  improvement 
in  the  effluent. 

The  cost  of  maintaining  the  filter-beds  was  $3,797.52,  or  $12.63  per 
million  gallons  treated.  The  increase  of  the  cost  was  due  to  the  re- 
quired increase  in  the  rates  paid  to  laborers. 

(8)     Peotection  op  the  Wateb  Supply. 

(a)    Diversion  of  Surface  Drainage  from  Lake  Cochituaie. 

The  works  which  have  been  in  progress  of  construction  for  the 
diversion  of  the  surface  drainage  which  had  found  its  way  into  Lake 
Cochituate  were  completed  early  in  the  year,  and  the  drainage  is  now 
carried  to  Bannister's  Brook  from  which  it  flows  into  the  Sudbury 
River.  The  work  involved  the  building  of  an  open  channel  of  5,876 
feet,  a  channel  covered  with  concrete  for  3,454  feet,  and  the  laying 
of  1,491.5  feet  of  24-inch,  18-inch  and  12-inch  pipe.  The  total  cost 
of  the  work  was  $34,558.02  and  was  charged  to  the  appropriation  for 
maintenance. 

(6)    Improvement  of  the  Wachusett  WaterBhed. 

In  addition  to  the  acquisition  of  low  lands  situated  upon  Wausha- 
cum  Brook,  through  which  the  waters  of  Waushacum  ponds  are  car- 
ried into  the  Wachusett  Reservoir,  for  the  protection  of  the  water 
supply  the  brook  itself  has  been  straightened,  deepened  and  widened, 
and  generally  improved  on  both  sides. 

(c)     Pegan  Brook  Filtration  Works. 

The  Pegan  Brook  pumping  station,  at  which  is  pumped  the  sur- 
face drainage  of  the  thickly  settled  portion  of  the  town  of  Natick 
upon  filter-beds  on  the  margin  of  Lake  Cochituate,  was  in  operation 
193  days  during  the  year,  and  a  daily  average  of  605,310  gallons 
was  pumped.  The  cost  of  operating  the  pumping  station  and  filter- 
beds  was  $2,731.18,  a  cost  per  million  gallons  filtered  of  $12.36. 
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(d)     Marlborough  Brook  FUter-beds. 

The  Marlborough  Brook  filter-beds,  which  have  been  constructed 
near  the  mouth  of  the  Marlborough  Brook;  as  it  enters  the  Sudbury 
Biver,  are  24  in  number,  16  of  them  being  artificial  beds  and  8 
natural  beds,  and  they  have  an  area  of  14  acres.  These  beds  have 
been  sufficient  to  care  for  the  entire  fiow  of  the  brook,  which  receives 
the  surface  water  from  thickly  settled  portions  of  the  city  of  Marl- 
borough. 

(e)     Sterling  Filter-beds. 

The  filter-beds  constructed  on  the  brook  which  flows  through  the 
central  portion  of  the  town  of  Sterling  and  into  Waushacum  Pond, 
and  the  smaller  filter-beds  at  Sterling  Junction,  which  were  built  to 
intercept  the  sewage  of  the  summer  cottages  and  to  prevent  the  pol- 
lution of  Waushacum  Pond,  have  been  successfully  operated  and 
their  care  has  involved  but  little  expenditure. 

(/)    Drainage  Ditches. 

"No  additions  have  been  made  to  the  ditches  which  have  been  kept 
in  operation  in  order  to  provide  a  quick  drainage  of  several  of  the 
larger  swamps  on  the  watersheds  and  to  prevent  the  discoloration  and 
deterioration  of  the  water  flowing  from  them,  but  the  existing  ditches 
have  required  considerable  repairs  and  oversight  during  the  year. 

(g)    Sanitary  Inspection  and  Policing. 

A  constant  inspection  is  made  of  all  the  watersheds  which  con- 
tribute to  the  supply  of  water  to  the  Metropolitan  District  so  as  to 
prevent  the  existence  of  sources  of  pollution.  All  premises  which 
seem  to  be  subject  to  conditions  which  might  be  injurious  are  kept 
under  surveillance  and  it  is  sought  to  remedy  the  troubles  which  are 
fonnd  to  exist.  In  many  cases  remedies  are  effected  by  removing 
the  cause  of  the  pollution,  by  causing  connections  to  be  made  with  the 
sewers,  by  the  building  of  cesspools  and  otherwise.  There  are  other 
cases  where  complete  remedies  are  more  difficult  and  where  tem- 
porary arrangements  have  to  be  made  until  more  comprehensive 
measures  can  be  adopted.  At  the  end  of  the  year  the  premises  are 
reported  as  "  unsatisfactory  ",  unless  effective  means  have  been  taken 
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to  secure  the  prevention  of  pollution,  or  if  the  premises  continue  a 
menace  which  will  require  continued  attention* 

The  great  industrial  development  of  sections  of  Framingham  dur- 
ing the  past  year  has  caused  the  erection  of  many  buildings  on  tracts 
where  the  disposal  of  the  sewage  by  cesspools  is  difficult,  and  an  ex- 
tension of  the  local  sewerage  system  is  urgently  called  for  in  prevent- 
ing a  future  pollution  of  the  water  supply. 

Examination  has  been  made  of  1,515  premises  on  the  Wachusett 
watershed  and  of  7,235  premises  on  the  Sudbury  and  Cochituate 
watersheds,  and  reports  have  been  made  thereon  with  reference  to 
cesspools,  privy,  sink  and  bam  drainage,  manufacturing  wastes  and 
sewer  connections.  At  the  end  of  the  year  it  was  reported  that  66  of 
the  premises  in  the  Wachusett  watershed  and  113  premises  in  the 
Sudbury  and  Cochituate  watersheds  were  regarded  as  unsatisfactory, 
that  is,  that  trouble  might  possibly  arise  under  unfavorable  circum- 
stances and  that  they  required  further  attention. 

A  comparison  of  the  tables  which  are  furnished  in  the  report  of  the 
Chief  Engineer  with  those  of  past  years  would  indicate  that  there 
has  been  a  gradual  improvement  in  the  sanitary  condition  of  the 
watersheds- 
There  were  9  cases  of  typhoid  fever  reported  from  the  Wachusett 
watershed  and  33  cases  on  the  Sudbury  and  Cochituate  watersheds. 
In  all  these  cases  precautions  were  taken  to  prevent  the  spread  of  the 
disease  and  the  pollution  of  the  water  supply,  and  no  trouble  was  ex- 
perienced from  them. 

The  sanitary  inspection  has  been  performed  by  William  W.  Locke, 
C.E.,  with  two  assistants,  but  other  employ^3  of  the  Board  have  been 
called  upon  at  various  times  during  the  year  to  inspect  conditions 
in  different  parts  of  the  watersheds  and  also  for  the  more  general 
protection  of  the  property  of  the  Commonwealth. 

(h)  Laboratory  Examinations. 
Chemical  examinations  are  made  at  monthly  or  more  frequent 
periods  by  the  State  Board  of  Health  of  the  waters  in  various  storage 
reservoirs  at  different  depths  and  places  and  of  the  water  discharged 
from  the  pipes  in  various  parts  of  the  Metropolitan  District,  and 
report  is  made  to  the  Metropolitan  Board  relative  to  the  amounts  not 
only  of  nitrogen  and  other  substances  but  turbidity,  sediment  and 
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color.  More  frequent  examinations  of  the  water  taken  from  the 
various  sources  are  made  at  the  laboratory  of  the  Metropolitan  Board 
to  ascertain  the  numbers  and  character  of  microscopical  organisms 
contained  in  the  various  waters.  The  results  are  used  both  for  deter- 
mining the  sources  from  which  water  shall  be  drawn  from  time  to 
time  for  consumption  and  for  the  purpose  of  taking  such  measures  as 
may  be  possible  to  remedy  the  troubles  found  to  exist.  During  the 
past  year  397  chemical  examinations  were  made  by  the  State  Board 
and  2,465  microscopical  and  1,174  bacterial  examinations  were  made 
by  the  Metropolitan  Board. 

(9)     Quality  of  the  Water. 

The  water  supplied  to  the  Metropolitan  District  has  generally  been 
of  good  quality  and  very  few  complaints  have  been  received  from 
water  takers.  Owing  to  the  fact  that  a  larger  quantity  than  usual 
has  been  drawn  from  the  Sudbury  and  Cochituate  sources  the  water 
has  had  a  higher  color  than  in  some  previous  years.  The  growths  of 
microscopical  organisms  and  bacteria  have  been  less  and  not  of  suf- 
ficient extent  to  cause  objectionable  tastes  and  odors  in  the  water  as 
drawn  from  the  pipes  throughout  the  District. 

(10)       FOBESTBY  AND  MoTH  SUPPBESSION. 

It  has  been  the  policy  of  the  Board  to  protect  the  waters  of  the 
Wachusett  Reservoir  by  surrounding  the  shores  by  an  adequate  mar- 
gin at  least  of  wooded  growth.  In  addition  to  the  1,800  acres  already 
wooded,  out  of  a  total  of  about  4,500  acres  originally  acquired,  1,350 
acres  have  been  planted  by  the  Board,  principally  with  pines  and 
arbor  vitae  seedlings.  There  remain  about  520  acres  which  it  is 
proposed  to  plant.  During  the  past  year,  however,  only  about  30 
acres  have  been  newly  forested,  largely  owing  to  the  fact  that  the 
older  nurseries  have  ceased  to  yield  proper  seedlings  on  account  of 
exhaustion.  It  has  been  necessary  to  replant  with  new  seedlings 
about  12.5  acres  on  which  the  trees  had  been  destroyed  by  fire.  The 
undesirable  trees  and  brush  have  also  been  cut  out  on  55  acres  of  the 
land  which  had  been  previously  planted  with  pines,  and  considerable 
thinning  out  of  the  growth  has  been  made  on  a  like  number  of  acres 
covered  with  a  growth  of  older  trees. 

The  Flagg  nursery  on  the  south  side  of  the  reservoir  has  been 
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abandoned  and  the  land  planted  with  white  pinee.  There  still  re- 
mains a  small  number  of  arbor  vitae  seedlings  in  the  Lamson  nursery 
on  the  north  side  of  the  reservoir^  although  the  larger  part  of  the 
tract  has  also  been  covered  with  pines. 

The  new  nursery  which  has  been  started  in  Oakdale  now  contains 
more  than  50,000  white  pine  seedlings. 

During  the  past  year  there  have  been,  owing  to  the  prevailing 
drought,  several  serious  fires  upon  the  lands  of  the  Commonwealth  in 
the  custody  of  the  Board.  As  many  as  21  fires  were  reported  upon 
the  Wachusett  watershed,  and  an  area  of  more  than  230  acres  was 
burned  over.  These  fires  were  particularly  destructive  to  the  small 
pine  trees  which  had  been  planted  and  had  attained  a  considerable 
growth.  The  damage  occasioned  was  estimated  at  nearly  $4,000, 
and  more  than  three-fourths  of  this  amount  was  collected  from  the 
railroad  companies  which  were  found  liable  for  the  larger  part  of  the 
fires.  There  were  7  fires  on  lands  surrounding  the  Sudbury  Works 
and  about  45  acres  were  burned  over,  but  the  loss  occasioned  was 
not  so  great 

The  forest  growth  has  suffered  severely  from  the  ravages  of  the 
gypsy  and  brown-tail  moths  and  the  elm-leaf  beetle  and  pine-tree 
weevil,  and  the  sum  of  $7,062.21  has  been  expended  for  the  protec- 
tion of  the  various  lands  under  the  custody  of  the  Board.  The  region 
about  Spot  Pond  h^s  been  the  most  infested,  although  the  injuries 
have  not  exceeded  those  of  past  years.  Much  work  has  been  called 
for  in  the  vicinity  of  the  Weston  Reservoir  and  along  the  Sudbury 
and  Wachusett  aqueducts  and  about  the  Wachusett  Reservoir.  It 
has  been  deemed  advisable  to  expend  a  considerable  sum  for  the 
purchase  of  a  large  and  efficient  power  sprayer,  which  has  been  effec- 
tively used  especially  in  the  region  about  Spot  Pond  and  the  Chest- 
nut Hill  and  Weston  Reservoirs. 

It  has  been  the  endeavor  to  attend  to  the  regions  most  infested  by 
the  moths  and  especially  those  places  where  the  adjoining  properties 
are  cared  for  by  their  owners.  It  is  impossible  to  extend  the  work 
of  suppressing  the  moths  to  the  more  remote  and  extensive  wood- 
lands without  calling  for  large  appropriations.  A  good  deal  has  been 
accomplished  in  the  destruction  of  the  gypsy  moths,  but  the  work  of 
protection  against  the  brown-tail  moths  has  been  unsatisfactory  on 
account  of  the  distances  which  they  fly. 
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The  pine-tree  weevil  has  infested  the  lands  about  the  Sudbury  and 
Wachusett  reservoirs,  and  much  work  has  been  done  in  cutting  off 
and  burning  the  shoots  of  the  young  pines  which  have  been  found 
infested.  There  seems  to  have  been  less  injury  done  than  during  the 
previous  year.  The  chestnut  bark  disease  was  discovered  in  the 
latter  part  of  the  year  in  the  chestnut  trees  near  the  Wachusett  Dam 
and  the  disease  seems  to  have  extended  through  many  of  the  towns 
upon  the  Wachusett  and  Sudbury  watersheds.  Many  trees  have 
already  been  destroyed  and  it  would  seem  that  all  of  tihe  chestnut 
trees  would  have  to  be  sacrificed. 

(11)     Eleotbolysis. 

There  has  been  no  substantial  change  taking  place  in  relation  to 
the  injury  which  is  occasioned  to  the  pipe  lines  through  the  passage 
of  currents  of  electricity.  The  various  means  which  have  been 
adopted,  particularly  the  installation  of  wooden  insulating  joints  on 
the  pipe  lines,  to  overcome  or  to  check  the  troubles  arising  have  cer- 
tainly checked  the  injurious  action  at  the  points  which  have  been 
most  exposed.  There  have  been  noticeable  increases  in  the  electric 
currents  in  places  where  the  new  power  stations  have  been  put  in 
operation  near  the  pipe  lines. 

V.    WATER  WORKS  — FINANCIAL  STATEMENT. 

The  financial  abstract  of  the  receipts,  disbursements,  assets  and 
liabilities  of  the  Board  for  the  State  fiscal  year,  beginning  with  De- 
cember 1,  1910,  and  ending  with  November  30,  1911,  was,  in  ac- 
cordance with  the  requirements  of  chapter  235  of  the  Acts  of  the 
year  1906,  presented  to  the  General  Court  in  January  last,  and  a 
copy  of  this  financial  abstract  is  printed  as  Appendix  ITo.  5. 

The  more  detailed  statement  of  its  doings  required  by  said  chap- 
ter for  the  calendar  year  1911  in  relation  to  the  Metropolitan  Water 
Works,  is  herewith  presented. 

The  Metropolitan  Water  Loans  authorized  for  the  construction 
and  acquisition  of  works  have  amounted  to  $42,090,000.  To  this 
sum  are  added  the  proceeds  from  the  sale  of  property  by  the  Board, 
and  these  amounted  on  January  1,  1912,  to  $298,856.71.  The 
total  amount,  therefore,  which  the  Board  has  been  authorized  to 
expend  is  $42,888,856.71.     The  amount  of  expenditures  approved 
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by  the  Board  for  payment  out  of  the  Metropolitan  Water  Loan  Fund 
was^  for  the  year  1911,  $385,920.88,  and  the  total  amount  so  ap- 
proved for  payment  since  the  beginning  of  the  work  up  to  January 
1,  1912,  has  been  $41,932,850.44.  There  was  accordingly  a  balance 
remaining  at  the  beginning  of  the  year  1912  amounting  to  $456,- 
006.27. 

The  Treasurer  of  the  Commonwealth  has  issued  from  time  to  time, 
on  the  request  of  the  Board,  bonds  to  the  amount  of  $41,738,000. 
These  bonds  were  issued  for  terms  of  thirty-nine  and  one-haU  and 
forty  years  from  the  date  of  issue,  and  bear  interest  at  the  rate  of 
3  per  cent,  and  3^  per  cent,  per  annum.  The  sinking  fund  estab- 
lished for  the  payment  of  the  bonds  at  maturity  amounted  on  Janu- 
ary 1,  1912,  to  $8,953,437.44. 

The  increase  in  the  debt,  during  the  calendar  year,  as  represented 
by  the  Metropolitan  Water  Loans  outstanding,  was  $340,000.  The 
increase  of  the  sinking  fund  for  the  payment  of  the  debt  at  maturity 
was  during  the  same  perio^,  $863,534.53.  There  has  been,  there- 
fore, a  decrease  of  the  net  debt  during  the  calendar  year  amounting 
to  $523,534.53. 

The  amount  approved  by  the  Board  for  the  maintenance  and  op- 
eration of  the  Water  Works  for  the  year  1911  which  was  paid  out  of 
the  annual  assessments,  was  $362,819.46. 

The  assessments  for  the  year  1911  for  the  payment  of  interest  on 
the  bonds,  for  the  sinking  fund  requirements  and  for  the  expenses 
of  operation  and  maintenance  of  the  Water  Works,  which  were  levied 
upon  the  various  cities  and  towns  in  the  Metropolitan  District, 
amounted  to  $2,333,021.97. 

(1)     Meteopolitan  Water  Loans,  Receipts  and  Payments. 

The  loans  authorized  for  the  construction  and  acquisition  of  the 
Metropolitan  Water  Works,  the  receipts  which  are  added  to  the 
proceeds  of  these  loans,  the  expenditures  for  the  construction  and 
acquisition  of  works,  and  the  balance  available  on  January  1,  1912, 
have  been  as  follows :  — 
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Loans  authorized  under  acts  prior  to  1911/    .  $41,778,000  00 
Loan  under  chapter  464  of  the  Acts  of  1911, 
for  the  extension  of  the  Southern  High  Ser- 
vice,         212,000  00 


Receipts  from  the  sales  of  property  applicable  to  the  con- 
struction and  acquisition  of  works :  — 
For  the  year  ending  December  31, 1911,    .        $10,282  67 
For  the  period  prior  to  January  1, 1911, .        198,574  04 


$42,090,000  00 


Receipt  from  town  of  Swampscott  for  admis- 
sion to  the  Metropolitan  Water  District  paid 
into  Loan  Fund  (St.  1909,  c.  320),  . 


$208,856  71 


90,000  00 


298,856  71 


$42,388,856  71 


Amount  approved  by  the  Metropolitan  Water  and  Sewerage 
Board  for  payments  out  of  the  Water  Loan  Fund :  — 
For  the  year  ending  December  31,  1911,  .      $385,920  88 
For  the  period  prior  to  January  1,  1911,  .  41,546,929  56 


41,932,850  44 


Balance  January  1, 1912, $456,006  27 

(2)     Issues  of  Metbopolitan  Wateb  Loan  Bonds. 

The  Treasurer  of  the  Commonwealth,  under  the  authority  given 
him  to  issue  from  time  to  time,  on  the  request  of  the  Board,  nego- 
tiable bonds  to  an  amount  not  exceeding  $42,090,000,  to  be  desig- 
nated the  '^  Metropolitan  Water  Loan,"  has  sold  bonds  to  the  amount 
of  $41,738,000.  The  list  of  bonds  sold  prior  to  the  year  1910  is 
given  in  the  Ninth  Annual  Report.  The  bonds  sold  in  the  year 
1911  are  as  follows:  — 


Datb  of  Sale. 


Amount 

of  Bondfl 

Bold. 


Rate  of 
Interest 

(Per 
Cent.). 


Price 
received. 


Date  due. 


Premium. 


Jan.  80.  1911. 
Aug.  4.1911, 
Aug.  17.  1911. 


t200,000 

ZH 

100.036 

Jan..  19S1 

40.000 

3H 

100.000> 

Jan..  1961 

100.000 

m 

100.000' 

Jan..  1951 

172  00 


I  For  complete  statement  of  Loans  authorised  prior  to  1911.  see  Tenth  Annual  Report. 
'  Not  issued  or  delivered  until  1912. 
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Prior  to  May  1,  1906,  all  premiums  received  from  the  sales  of 
bonds  were  applied  to  the  payment  of  the  current  charges  in  re- 
duction of  the  annual  assessments,  but  since  that  date,  under  the 
provisions  of  chapter  337,  Acts  of  1906,  they  have  been  paid  into  the 
sinking  fund. 


(3)     Meteopolitan  Watee  Loan  SiNKiwa  Fund. 

The  sinking  fund  established  by  the  Treasurer  of  the  Conamon- 
wealth  has  amounted  at  the  end  of  each  year  to  sums  as  follows :  — 


December  31 
December  31 
December  31 
December  31 
December  31 
December  31 
December  31 
December  31 
December  31 


1895, 
1896, 
1897, 
1B98, 
1B99, 
1900, 
1901, 
1902, 
1903, 


$226,286  05 

699,860  70 

954,469  00 

1,416,374  29 

1,349,332  97 

1,573,619  72 

1,662,426  95 

2,256,803  81 

2,877,835  59 


December 
December 
December 
December 
December 
December 
December 
December 


31. 1904, 

31. 1905, 

31. 1906, 

31. 1907, 

31. 1908, 

31. 1909, 

31. 1910, 

31. 1911, 


$3,519,602  92 
4,207,045  69 
4,897,822  62 
5,643,575  69 
6,419,283  28 
7,226,262  31 
8,089,902  91 
8,953,437  44 


(4)     Annual  Assessments  and  Receipts. 

Assessments  for  the  year  1911  amounting  to  $2,333,021.97  were 
required  for  the  payment  of  the  interest  on  the  bonds  issued  by  the 
Commonwealth,  the  sinking  fund  requirements  and  the  expenses  of 
operation  and  maintenance  of  the  Water  Works.  The  requirements 
were:  for  interest,  $1,415,881.26;  for  the  sinking  fund,  $515,369; 
for  serial  bond,  $5,000;  and  for  maintenance  aild  operation,  $896,- 
771.71.    These  assessments  were  made  by  the  Treasurer  of  the  Com- 


monwealtn  upon  ti 

le  various  municipalities  as  loliows 

Arlington,  . 

$18,249  50 

Nahant, 

$5,308  47 

Bebnont,     . 

7,439  82 

Newton, 

6,476  92 

Boston, 

.      1,825,362  87 

Quiney, 

54,410  43 

Chelsea, 

50,649  44 

Revere, 

26,022  35 

Everett, 

47,962  56 

Somerville, 

115,094  29 

Hyde  Park, 

1,288  44 

Stoneham,  . 

11,255  28 

Lexington,  . 

8,238  55 

Swampscott, 

10,651  30 

Maiden, 

43,828  06 

Watertown, 

18,569  01 

Medford,    . 

30A59  23 

Winthrop,  . 

14,819  25 

Melrose, 

21,200  18 

Milton, 

16,036  02 

$2,333,021  97 

No.  57J  AND  SEWERAGE  BOARD,  25 

The  comparatively  smaller  sums  assessed  upon  the  city  of  Newton 
and  the  town  of  Hyde  Park  were  owing  to  the  fact  that  neither  of 
these  municipalities  had  reached  the  safe  capacity  of  its  own  sources 
of  water  supply,  and  neither  had  heen  furnished  with  water. 

The  proceeds  from  the  operations  of  the  Board,  exclusive  of  the 
proceeds  from  sales  of  property  and  of  water,  are  required  by  statute 
to  be  applied  to  the  payment  of  the  interest,  the  sinking  fund  re- 
quirements and  expenses  of  maintenance  and  operation  of  works. 
These  for  the  year  1911  amounted  to  $28,408.82. 

The  amount  approved  by  the  Board  for  the  maintenance  and  opera- 
tion of  the  Metropolitan  Water  Works  was,  for  the  year  1911,  $862,- 
819.46. 

» 

(6)     Supplying  Wateb  to  Cities  and  Towns  outside  of  Dis- 

TBIOT  AND  TO  WaTEB  COMPANIES. 

Sums  have  been  received  during  the  year  1911  xmder  the  pro- 
visions of  the  Metropolitan  Water  Act,  for  water  furnished,  as  fol- 
lows :  — 

Town  of  Framingham, $1,969  15 

Town  of  Bevere  (on  acconnt  of  water  furnished  to  the  town  of 

Saugns  for  1909  and  1910), 610  00 

United  States  Govermnent, 2,093  27 

Town  of  Wakefield, 3,748  79 

Westborough  State  Hospital, 1,588  32 

City  of  Worcester, 1,810  76 


$11,820  29 


The  sums  so  received  prior  to  March  23,  1907,  were  annually 
distributed  among  the  cities  and  towns  of  the  District,  but  since 
that  date,  in  accordance  with  the  provisions  of  chapter  238  of  the 
Acts  of  1907,  the  sums  so  received  have  been  paid  into  the  sinking 
fiind. 

(6)       EXPENDITUBES    FOB   THE    DIFFERENT   WORKS. 

The  following  is  a  summary  of  the  expenditures  made  in  the  va- 
rious operations  for  the  different  works :  — 
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CoNOTBUCnON  AND  ACQUISITION  OF  WoiUU. 


For  the  Year  ending 
DeoNnber  SI,  1011. 


Fjrom  Becumxnf  of  Woric 
31.1tll. 


to 


Administntion  applioftbU  to  all  parte  of  tho  co&- 

atruotion  and  acquiaition  of  the  worka*   . 
Wachusett  Dam  and  Reaervoir:  — 

Waohuaett  Dam, 

Power  plant 

Power  houae  floor, 

North  Dike, 

South  Dike, 

Removal  of  soil, 

RekMatkw  of  railroada 

Roads  and  bridses, 

Real  estate, 

Damages,  real  estate  not  taken,  buaineas  and  kies 
of  wages, 

Other  exx>enaes, 


Improving  Waehusett  watecshed, 
Waohusett  Aqueduct, 
Sudbury  Reservoir, 
Roteetion  of  Sudbury  supply. 
Improving  Sudbury  watershed, 
Protection  of  Cochituate  supply. 
Improving  Cochituate  watershed, 
Improving  lAke  Cochituate,  . 
Pipe  lines,  Dam  No.  8  to  Dam  No.  It 
Pipe  line,  Rosemary  siphon, 
Weston  Aqueduct:  — 
Aqueduct,     .        .       .        , 
Reservoir,     .... 
Real  estate,  taxes  and  other 


Distribution  system:  — 

Low  service:  -~ 
New  48-inch  main,  Seotk>n  81, 
Section  88,  Tunnel  (East  Boston  main). 
Pipe  lines  and  oonnectionsi 
Pumping  station,  Chestnut  Hill, 
Reservoir,  Spot  Pond, 
Gate-house  and  connections.  Chestnut 

Reservoir, 

Real  estate  and  other  expenses. 

Northern  high  service:  — 
Pipe  lines  and  connections. 
Spot  Pond  pumping  stotion,    . 
Fella  Reservoir,  Stoneham, 
Bear  Hill  Reservoir,  Stoneham, 
Real  estate  and  other  expenaes. 

Amounts  earned  forwcrit  . 


Hill 


15,878  80 


$10  77 

104,39ft  84 

8,108  78 


82  85 


112,858  04 


4,505  05 


$16,883  80 
8,178  78 


280 


054  10 


$  20.510  02  $128,087  70 


$204,826  87 


$2,878,206  05 

106,831  70 

8,168  78 

702.264  68 

137,075  55 

2,586,612  66 

881,872  46 

547,867  76 

8,240,271  01 

532,247  07 
8,547  02 


11,100,966  58 

285*684  7] 

1,707.048  85 

2,928.146  06 

129.100  86 

95,71184 

0,000  00 

8.860  68 

104.141  20 

48,471  48 

23,142  06 


$2,853,820  11 
280,001  82 
206,668  18 


2.840,400  11 


$162,608  06 
48.705  66 

1,705,168  75 
462,572  10 
582,188  73 

65,480  88 
02,088  07 

528,480  86 

201.820  35 

141.802  04 

88,287  70 

14,888  05 


$4,224,516  14$IO,080.082  67 
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CONBTBUCnOK  AND  ACQUXSTXOM  OF  WOBXB. 

For  the  Year  ending 
December  31, 1911. 

From  Beginning  of  Work 
to  December  31, 1911. 

AnumnU  brought  forward,         .... 

mM9ja  1128,037  79 

84,224,616  14 119.689,032  67 

Distribution  aystem  —  Coneluied. 

Southern  high  service:  — 

Pipe  lines  and  oonneetions,      .... 

10,006  48 

626.719  49 

Seotion  89  (Hyde  Park  connection). 

48.769  03 

48.769  63 

Pumping  station.  Chestnut  Hill^     . 

00,874  71 

368,669  41 

Forbes  Hill  Reservoir,  Quinny, 

- 

90,003  40 

Waban  Hill  Seeervoir,  Newton, 

- 

61.602  11 

Real  estate  and  other  expenses. 

- 

10.226  36 

Northern  eoctra  high  service 

100  82 

101,808  60 

Southern  extra  high  aervioe:  — 

Pipe  lines  and  connections,      .... 

70  71 

22,881  81 

Hyde  PSrk  connection. 

Section  40 

20,988  48 

20.063  48 

Sectional 

14,720  64 

14,720  64 

Hyde  Park  Pumpii«  Station, 

7,868  64 

7,368  64 

Real  estate  and  other  expenses. 

7.082  78 

7,002  06 

Weston  Aqueduct  supply  mains. 

70,689  98 

1,030,016  60 

Meters  and  connections, 

6.000  66 

80,686  36 

Improving  Spot  Pond  Brook,      .... 

- 

8.00123 

Glenwood  pipe  yard, 

- 

33,100  60 

Chestnut  Hill  pipe  yard 

- 

11.311  26 

276,668  24 

A  «0*  MM    if 

■ 

Stock  ~  pipes,  valves,  castings,  etc.,  purchased 

1808,696  08 

and  sent  first  to  storage  yards,  and  later  trans- 

ferred, as  needed,  to  the  various  parts  of  the 

work:  — 

Amount  received, 

166,040  74 

82,638.001  71 

Transferred  from  storage  yards  to  the  various 

sections  of  the  work  and  included  in  costs  of 

special  works 

70.624  89 

2.400.671  70 

1ft7  K9n  M 

Deduct  excess  of  transfers  over  amount  pur- 

chased during  year, 

■ 

12,676  16 

Diversion  of  water,  South  Branch  of  Nashua 

River,! 

- 

1,363.036  31 

Acquisition  of  existing  water  works:  — 

Reimbursement  city  of  Boston,  partially  con- 

structed Reservoir, 

- 

11,167.021  60 

Boston  water  works,  taken  January  1, 1808, 

- 

12.768,048  80 

Spot  Pond  taken  from  ICalden,  Medford  and 

Meboee 

- 

1,240.220  62 

Waban  Hill  Reservoir  purchased  from  Newton, 

- 

60,000  00 

AmounU  carried  forwordt 

.    1886,920  88 

$16,227,100  01 127,872384  46 

^                               ^                              w                 ^^^^  ^^  ^^  ^^^  ^^  ^r        ^    ^ 

1  Of  the  total  expenditures  from  the  beginning  of  the  work,  the  sum  of  $16O,030.n  is  for  Clinton 
age  system. 
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Ck>ifnBUCTzoN  Ain>  AoQUiamoH  or  Wobks. 


For  the  Year  endinc 
December  SI,  1911. 


From  Beginnfm  of  Wock 
to  December  31, 1911. 


AmounU  brought  forward. 


Aoquiihion  of  eKistinc  water  worki  —  ConeJiuM. 

Espenaei:-- 

Engineering,      ....         122,617  62 

Conveyancing,  ....  8,8tt  92 

Legal,  expert  and  court,    .  46,M8  08 


Deduct  following,   transferred  and  charged  to 
special  works:  — 

Rdmbursement  city  of  Boston, 
transferred  to  Sudbury  Reser- 
yoir, 

Waban  Hill  Reservoir  transferred 
to  Distribution  Department,   . 

Stock  — pipes,  engines,  etc.,  in- 
cluded   with    Boston    Water 
Works  and  transferred  to  Dis- 
tribution Department,     .  22,840  91 


81.157.921  80 


60,000  00 


Total  lor  construction  and  acquisition  of  works. 


8885,920  88 


.  8885,920  88 


815.227,100  01 887,872384  4S 


78.128  47 


15,800,228  48 


81,240,262  50 


414,019,96586 


|il,«S2,890  44 


HAJNTMSAJXCm  JLSD  OpKUXIOK. 


For  the  Year  ending  | 
December  81,  1911. 


Administration,         .... 
Qenaral  supervliion. 
Taxes  and  other  expenses, 
Wachusett  Reeervt^r  Department:  — 

Superintendence,    .... 

Reservoir, 

Forestry, 

Pft>tection  of  supply,     . 

Buildings  and  grounds, 

Wachusett  Dam,    .... 

Wachusett  Aqueduct,     . 

Clinton  sewerage  vyniom:  — 
Pumping  station, 
Sewers,  screens  and  filter-beds.  . 

Sanitary  inspection, 

Swamp  drainage,    .... 

Power  plant, 


Amount  earriod  forward. 


88,284  25 
5,296  11 
6,449  94 
8.669  08 
5,044  10 
6.068  44 
4368  05 

2,894  16 
8,943  59 
867  48 
2,714  26 
2,899  27 


812,414  81 
81,561  n 
85,90015 


82.449  61 


8182,835  51 


No.  57. 


AND  SEWERAGE  BOARD. 


29 


llAIMTSNAlVCll  Ain>  OPnUTXOK. 


F6r  the  Year  ending 
December  31, 1911. 


Amount  brought  fonoari. 


Sudbury  Department:  — 
Superintendenoe,  Fmniagbam  oiBoe,  . 

Aahland  Reaervoir 

Hopldnton  Reeervolr 

Whitehall  Reaervoir,      .... 
Fhuningham  Reeenroin  Nos.  1, 2  and  8, 
Sodbury  Reaervoir,       .... 

Lake  Coohituate 

Ifarlboioush  Brook  filter*,     . 

Pecan  Altera, 

Sudbury  and  Coohituate  wataraheda,  . 
Sanitary  inapeetion,  .... 
Coohituate  Aqueduct,  .... 
Sudbury  Aqueduet,       .... 

Weaton  Aqueduct, 

Improving  Lake  Coohituate, 


Diatribution  Department:  — 

Superintendence, 

Arlington  pumping  atation,  pumping  aervioe,  .... 
Cheatnut  Hill  low-aerviee  pumping  atation,  pumping  aervioe,  . 
Cheetnut  HiU  high-aervioe  pumping  atation,  pumping  aervioe,  . 
Spot  Pond  pumping  atation,  pumping  aervioe.  .... 
West  Rosbury  pumping  atation,  pumping  aervioe, 

Arlington  atandpipe 

Bear  Hill  Reaervoir 

Cheatnut  Hill  Reaervoir  and  grounda* 

Fella  Reservoir, 

Forbea  Hill  Reaervoir, 

Myatio  lake,  oonduit  and  pumping  atation,        .... 

Myatie  Reservoir, 

Waban  Hill  Reaervoir, 

Weaton  Reeervoir, 

Spot  Pond,     ........... 

Boildinga  at  Spot  Pond, 

Pipelinea:  — 

Low  aervioe 

Northern  high  aervioe 

Southern  high  aervioe 

Supply  pipe  linea, 

Buildinga  at  Cheatnut  HQl  Reaervoir, 

Cheatnut  HiU  pipe  yard, 

Glenwood  pipe  yard  and  buildinga, 

Stables, 

Venturi  metera, 

Measurement  of  water, .       . 

Arlington  pumping  atation,  buildinga  and  grounds,     . 


Total  for  maintaining  and  operating  works. 


$10,121  68 
1.240  10 
1,500  24 

408  80 
7,015  86 
5,588  34 
4,008  06 
1.448  68 
2,720  15 

715  54 
8.148  51 
4,047  86 

6.066  10 

4.067  60 
7,674  58 


84.506  68 

6.058  61 

88,285  86 

83.202  50 

12,180  46 

6,208  76 

45  00 

143  00 

10,760  82 

706  54 

1.026  10 

1,000  23 

015  74 

208  26 

2,586  63 

7,632  53 

160  14 


15.568  18 
8.620  42 
4,460  18 

755  01 
1,508  13 
1.841  10 
8,807  55 
5,641  82 

010  58 
1.278  47 

838  51 


|132;B5  81 


68,820  77 


168,154  88 


8862,810  46 
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(7)     Detaeled  FiNANciAii  Statement  ukdeb  Meteopolitan 

Wateb  Aot. 

The  Board  herewith  presents,  in  accordance  with  the  requirements 
of  the  Metropolitan  Water  Act,  a  detailed  statement  of  the  expendi- 
tures and  disbursements,  receipts,  assets  and  liabilities  for  the  year 
1911. 

(a)     Expenditures  and  Dishuraements. 

The  total  amount  of  the  expenditures  and  disbursements  on  ac- 
count of  construction  and  acquisition  of  works  for  the  year  beginning 
January  1,  1911,  and  ending  December  31,  1911,  is  $385,920.88, 
and  the  total  amount  from  the  time  of  the  organization  of  the  Met- 
ropolitan Wat^r  Board,  July  19,  1895,  to  December  31,  1911,  is 
$41,932,850.44. 

For  maintenance  and  operation  the  expenditures  for  the  year  have 
been  $362,819.46,  and  from  the  beginning  of  the  work,  $4,587,- 
988.24. 

The  salaries  of  the  commissioners,  and  the  other  expenses  of  admin- 
istration, have  been  apportioned  to  the  construction  of  the  works  and 
to  the  maintenance  and  operation  of  the  same,  and  appear  under  each 
of  those  headings. 

The  following  is  a  division  of  the  expenditures  according  to  their 
general  character :  — 


OSKBBAL  CRARACTBB  OF  EXPBNDITUBBS. 

For  th*  Tear  ending 
December  SI,  1911. 

From  Beginning  of  Work 
to  December  31, 1911. 

CoiramtronoM  or  Wobxs  and  AoQuiamoN  bt 

PTTBCHAfllD  OB  TaKIVO. 

AitniniMlraHan. 

Gommiasbnon, 

12,838  83 

1128,148  58 

Seeretary  and  auditor,     . 

4 

7M00 

51,342  08 

ClorkB  and  stenographen, 

1,700  37 

04,342  21 

Local  B6f  vioosi 

- 

2,380  00 

TtaT«linc 

38  30 

3,713  87 

Stationary  and  printing, 

4BS30 

13,700  22 

Fbitage,  apresa  and  telecrams, 

140  00 

3,067  17 

Fumiture  and  fixtures,   . 

M 

4,280  00 

Altentions  and  repain  of  buildinffi. 

W 

5,79156 

AmounU  carrUi  fonoardt  . 

• 

■ 

■ 

$5,424  74 

3271.738  23 
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GaNXRAL  CBABAcraB  or  Expmn>xTxniss. 


For  the  Year  ending 
December  31, 1011. 


From  Beginninc  of  Work 
to  December  81, 1011. 


Amounti  brought  /onoari,         .... 

Adminiatraiion  —  Gonduded. 
Telephone,  lighting,  heating,  water  and  care  of 

building, 

Beat  and  taxee,  main  office, 

Miecellaneoue  eacpeneee, 

Bng%neerinif» 
Chief  engineer  and  department  engineers. 
Principal  aaBiatant  engineers,         .       .       .       . 

Engineering  assistants, 

Consulting  engineers, 

Inspectors*       ........ 

Architects 

Bailraad  and  street  car  travel,       .... 

Wagon  hire 

Stationery  and  printing, 

Postage,  CKpress  and  telegrams,      .        .        .        . 
Engineering  and  drafting  instruments  and  toob,  . 
Engineering  and  drafting  supplies. 
Books,  maps  and  photographic  supplies. 

Furniture  and  fixtures, 

Alterations  and  repairs  of  buildings:  — 

Main  office, 

Sub-offices, 

Telephone,  lighting,  heating,  water  and  care  of 
buildings:  — 

Main  office, 

Sub-officee, 

Rent  and  taxes,  main  office, 

Rent  of  sub-offices  and  other  buildings. 

Field  offices  and  sheds, 

Clinton  office  building, 

Unclassified  supplies, 

Miscellaneous  expenses 

Conalmction, 
Preliminary  work  (borings,  test  pits  and  other 
investigations):  — 

Advertising, 

lAbor, 

Other  preliminary  work  as  given  in  detail  in 
preceding  annual  report, 

Contracts,  Wachusett  Reservoir:  — 
Contracts  oomideted  and  final  pasrments  made 

prior  to  January  1, 1011, 

MoBride  db  Cq.,  Stillwater  improvement,   . 
Sundry  bills  paid  under  this  contract,    . 

Amounta  earned  fonoord, 


|S,434  74 


S71  08 

146  20 

80  08 


$76  08 

2,871  46 

12,fi02  70 

620  00 

6,275  16 

172  07 

268  04 
100 

224  85 
85  42 

117  30 
1  65 

1  70 


815  88 

800 

438  60 


807  50 


188  06 
73  48 


65,878  80 


28,362  02 


161  56 


829,308  28 


8271,738  28 


12,201  27 
5,767  60 
4.610  68 


6207,548  28 

163,485  64 

1,068,585  50 

26,135  07 

306.746  20 

36,161  10 

27.751  20 

45.387  53 

27,021  12 

7.731  00 

10,533  88 

25,104  03 

7,167  82 

14,080  11 

14.111  00 
2.030  36 


27,270  35 
10.670  82 
17,071  55 
4,526  74 
1,274  40 
0.866  87 
8.264  87 
0,390  25 


66.740  07 
118,831  80 

86.600  00 


65,406,738  30 

23.314  67 

3,552  11 


6204,826  87 


-  2,080.675  45 


162,280  86 


65,438,605  08  $2,546,283  18 
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ObNBBAL  CHARA.CTBB  OF  ExpaNDXTUBat. 


For  the  Year  ending 
December  81, 1911.   ' 


From  Beginning  of  Work 
to  December  SI,  1911. 


Amottntt  brought  forwxrdt 


Conttruotion  —  Oon. 
Oontraeti,  Waehusett  Reservoir  ^  Con, 
For  Power  Plant:  — 
Buildera  Iron  Foundry,  castingB, 
Builders  Iron  Foundry,  Venturi  meters, . 
Davis  A  Fkmum  Mfg.  Co.,  castings. 
The  Fairbanks  Co.,  hydraulic  lift  valves, 
Florence  Iron  Works,  castings, 
Nilee-Bement  Pond  Co.,  traveling  crane, 
S.  Morgan  Smith  Co.,  hydraulic  turbine, 
Standard  Underground  Cable  Co.,  cables, 
U.  S.  Cast  Iron  Pipe  and  Foundry  Co.,  castings 
S.  Morgan  Smith  Co.,  hydro  dectric  plant, 


Contracts  completed,  improving  Waehusett  Watet^ 

shed, 

Contracts  completed,  Waehusett  Aqueduct,  . 
Contracts  completed,  Sudbury  Reservoir,     . 
Contracts  completed,  protection  Sudbury  sup- 
ply  

Contracts  completed,  improving  Lake  Cochituate, 
Contracts  completed,  protection  Cochituate  sup- 
ply.     

Contracts  completed,  Rosemary  siphon. 
Contracts  completed,  pipe  line.  Dam  No.  8  to  Dam 

No.l, 

Contracts  completed,  Clinton  sewerage  system,    . 
Contracts,  Weston  Aqueduct:  — 
Contracts  completed  and  final  payments  made 

prior  to  January  1, 1911, 

Contracts,  Distribution  System:  — 
Contracts  completed  and  final  pasrments  made 

priorto  January  1, 1911, 

James  L.  Bryne,  lasring  water  pipes  Sect.  40, 
southern  extra  high  service,      .... 

Builders  Iron  Foundryi  Venturi  meters  and 
recorders,  ....... 

Chos.  M.  Callahan,  laying  water  pipes  Scot.  86, 

northern  extra  high  service. 
The  Hodge  Boiler  Works,  80-inch  sted  pipea  lor 

Weston  Aqueduct  supply  mains, 
Robb  Mumford  Boiler  Co.  (Robb  Eng.  Co.,  Ltd., 
Assignee)  two  boilers  for  Chestnut  Hill  low- 
service  pumping  station, 

Michael  Ruaso.  laying  water  pipes  on  Sect.  87, 

low-service  pipe  lines, 

Standard  Cast  Iron  Pipe  and  Foundry  Co., 
special  castings 

Amounta  eatried  fonoard,  .        .        .        .        , 


829,398  38 


81.868  88 
8,780  00 
1,610  56 
8,108  00 
2,661  68 
2,600  00 
1,260  00 
1,378  10 
1,340  64 

61,639  62 


812,292  16 

1.474  40 

226  92 

8,726  67 

10,448  00 
1,262  92 
2,378  84 


82.601  46 


86,488,606  08  82,546,283  18 


8iaW2  85 
8,760  00 
1,610  66 
6,108  00 
2.66168 
2,600  00 
1,260  00 
1,378  10 
1,340  64 

61.639  62 


6,616,206  68 

11.803  71 
1,447,908  8S 
1,5454X28  33 

9.000  00 
00,657  46 

9.000  00 
6,916  96 

17,240  23 
66,878  22 


2,376.004  64 


881,807  80  8111.999  78 


84,961,287  94 

13,292  15 

1,474  40 

4,618  30 

3,725'57 

10,448  00 

13,086  10 

6.988*45 


85,032,820  91813,611,31773 
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OvcnuL  Charactki  or  Ezpaxn>zTUBBt. 


For  the  Year  ending 
December  31, 1011. 


From  Beginninc  of  Work 
to  Deoamber  81, 1011. 


Amounts  brought  fonoari,         .        .        .        . 

Con^rueUon  —  Con. 
ContraeU,  DutrUnOum  Sytttm  —  Con. 
B.  F.  Sturtevant  Co.,  fuel  eoonomixer  for  Chest- 
nut Hill  low-eervioe  pumping  station,     . 
U.  8.  Cast  Iron  Pipe  and  Foundry  Co.,  special 

eastings, 

Camoia  db  \l^^lliams,  laying  water  pipes  on  Sect. 
33,  northern  high  service, 

Cavanagh  Bros.,  laying  water  pipes  on  Sect.  6, 

Weston  Aqueduct  supply  mains, 
Andrew  M.  Cusaok,  laying  water  pipes  on  Sect 

41,  southern  extra  high  serrioe, 
De  Vinoenzi  db  Baru£Foldi,  laying  water  pipes  on 

Sect.  3d.  northern  extra  high  service,    . 
Joseph  Hanreddy,  laying  water  pipes  on  Sect 

7,  Weston  Aqueduct  supply  mains. 
Holly  Manufacturing  Co.,  pumping  engine  for 

Chestnut  Hill  high-service  pumping  station, 
Pratt  db  Cady  Co.,  water  valves, 
Michael  Ruaso  db  Son,  for  laying  water  pipes  on 

Sect.  80.  southern  high  service. 

Deduct  value  of  pipes,  valves,  etc.,  included  in 
aboxe  list,  transferred  to  maintenance  account 
December  31, 1000, 

Additional  work:  — 

Labor, 

Professional  services,  medical  services,  analyses, 

etc., 

Traveling,  

Rent, 

Water  rates, 

Freight  and  express, 

Jobbing  and  repairing 

Tools,    machinery,    appliances   and   hardware 

supplies, 

Electrical  supplies 

Castings,  ironwork  and  metals.   .... 

Iron  pipe  and  valves, 

Blasting  supplies 

Paint  and  coating. 

Fuel,  oil  and  waste 

Lumber  and  field  buUdings 

Drain  pipe, 

Brick,  oement  and  stone, 

Sand,  gravel  and  filling, 

Amounts  earrui  /onoari^ 


881,807  80  8111.000  73 


86,082,830  01  818,811,317  78 


1,740  00 

67,267  67 

480  20 

3.016  67 
3,766  40 


40.766  75 

38.000  00 
3,603  15 

13.683  30 


832.206  03 

827  75 

67  63 

245  00 

637  60 
603  80 

5.867  47 
1,758  03 
4.062  66 
4.552  38 

872  52 

483  23 
1.661  27 

32186 
8.704  45 

003  48 


200,010  03 


858,776  65  8318,018  76 


1,740  00 
67,267  67 
14.721  27 

40.577  77 

8.755  40 

8,283  31 

102.065  04 

85.000  00 
8,603  16 

13.583  80 


85,358.358  72 


3,130  77 


5.355.218  06 


8828.812  75 

4,506  74 
2.815  43 

4.322  22 
1,454  77 

14.500  17 
10.440  07 

00.101  44 

7.323  86 
01.841  60 
80.314  78 

1.050  15 

5,471  08 
12.661  85 
01,673  15 

0.557  16 
35.202  40 

8,506  83 


81,301.058  84  818,066,536  68 
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General  Chabacteb  or  Expbnditubbs. 


AmounU  broug^  fortoard, 

Carutruelion  ~  Oon. 
Additbnal  work  —  C<m. 
Municipal  and  corporation  work, 

Polioe  aervioe, 

Sanitary  inapeetion, 

Judcmanta  and  aettlementa  for  damagw,   . 

UnolaaBified  supplies, 

Miscellaneous  expenses,        .        .        .        . 

Lecal  and  expert:  — 

Leptl  sovioes, 

Expert  services, 

Court  expenses, 

Miscellaneous  expenses 

RealEaiaU. 
Leptl  and  expert:  — 

Legal  services 

Conveyancer  and  assistants, 

Experts, 

AppraiswB, 

Court  expenses, 

Counsel  expenses, 

Conveyancing  supplies,       .        .        .        . 

Conveyancing  expenses 

Miscellaneous  expenses,       .        .        .        . 
Settlements  made  by  Board,  .... 

Judgments 

Taxes  and  tax  equivalents,     .... 
Care  and  disposal 


DamoQM  to  Roal  Estate  not  taken »  to  Bueineet  and 

on  Account  of  LoM  of  Wages, 
Le0tl  and  expert:  — 

Legal  services, 

Expert  services, 

Court  expenses, 

Miscellaneous  expenses, 

Settlements. 

Judgments, 


CUnine  on  Account  of  Divereion  of  Water. 
Legal  and  expert:  — 

Legal  services, 

Expert  services, 


For  the  Year  ending 
December  31, 1911. 


From  Beginning  of  Work 
to  December  31. 1911. 


158.776  65   1312,018  76 


Amounta  carried  forward. 


IS85.990  88 


ll«801,058  84  618.966,536  68 


145  67 

220,810  34 

- 

210,801  74 

- 

13,107  09 

- 

53,124  26 

1,045  11 

10.023  41 

1,308  81 

61.365  74 

7.552  56 

1  99^  ITS  U 

- 

$4.668  82 

- 

1,862  66 

- 

1,317  20 

— 

185  80 

R  MA  ifl 

^ 

$4,736  31 

6217  00 

110.861  97 

- 

18.006  03 

75  00 

22,407  75 

- 

11.139  43 

- 

43  25 

300 

3,193  53 

39  35 

6,017  20 

800 

4.334  15 

11.294  03 

8,430.650  10 

- 

170.716  24 

68.182  41 

- 

11,636  38 

86.001  14 

^  <kiA  9M   V\ 

$1,130  67 

2.857  62 

15.304  34 

125  00 

415,513  65 

116.733  42 


551,754  70 


$3,774  08 
10,330  60 


$23,114  67  $25.Sn.C05  00 
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GcifSBAL  CHARACraB  OF  ExPBNDXTVBBa. 

For  the  Year  ending 
December  31, 1911. 

From  Beginning  of  Work 
to  December  31, 1911. 

AmounU  brought  /ono9rd,       .... 

Claims  on  AecourU  of  Divornon  of  WaUr^  Con. 
LaSftl  Attd  «cpert  —  Con, 

Court  espeoses 

Miaoellaneoua  wpenaee, 

SettlemenU 

Judsmenta, 

.    I886.9M88 

828,114  87  125,298,005  00 

20.n5  49 

1.289  58 

917,850  00 

220.960  67 

Purchaas  of  Existing  WaUr  Works. 
Lesal  and  expert:  — 

Legal  WM- vices 

Eixpert  servioes.    ....... 

Court  expenaes. 

MlBoellaneoua  expeoMs 

Settlemente  and  judcmenta, 

• 

$1,878  89 

13.569  82 

29.728  38 

1,470  94 

15.227.100  01 

IK  97«  7iA  #14 

Rdoeation  Cmtnl  Massachusetts  Railroad. 
Settlements, 

^ 

0 

177,507  39 

Total  amount  of  oonstruotion  expenditures,    . 

.    1385,920  88 

$41,932,850  44 

General  Chabactbb  of  ExPBin>rruBB8. 


For  the  Year  ending 
December  31, 1911. 


Maintbitakce  Aim  Ofkbatxon  of  Works. 
Administration:  — 

Commissioners 

Secretary  and  assistants 

Rent,      .......... 

Repairs  of  building, 

Fuel,  

lighting, 

Care  of  building. 

Postage 

Printing,  stationery  and  office  supplies. 

Telephones, 

Traveling  expenses, 

llisoellaneoos  expenses.  ...... 

General  supervision:  — 
Chief  engineer  and  assistants. 
Rent,       .....        ..... 

Amounts  carrisi  farvaori^ 


$4,666  67 

5.110  80 

542  38 

70  52 

42  19 

37  18 

850  87 

1.454  82 

75  89 

109  68 

70  10 


$25,611  00 
1,627  20 


$12,530  60 


$27,238  20   $12,530  60 
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GbNSBAL  CBABACTBB  of  EZPINDITUBXt. 


For  the  Year  endiac 
December  31, 1911. 


A7nount$  bnmght  fonoatdt 


Mazntxnancb  and  Opbbatiom  of  Wobxs  —  Con, 
General  aupervielon  —  Con, 

Repairs  of  building, 

Fuel, 

Lighting 

Care  of  building 

Poetage, 

PHnting,  stationery  and  oflSoe  soppUee,        .... 

Telephones, 

Traveling  expensss, 

MiaoeUaneoua  expensss, 


Pumping  sarvioe:  — 

Labor 

Fuel, 

Oil,  waste  and  packing. 

Repairs, 

Small  supplies, 

Rent,  West  Rozbury  pumping  station. 


Reservoirs,  aqueducts,  pipe  lines,  buildings  and  grounds:  — 

Superintendents, 

Engineering  assistants 

Sanitary  inspectors, 

Labor,  pay  roll, 

Labor,  miscellaneous, 

Alterations  and  repairs  of  pumping  stations. 
Alterations  and  repairs  of  other  buildinge  and  structures. 

Automobiles, 

Briclc 

Brooms,  brushes  and  Janitor's  supplies. 

Castings,  ironworlc  and  metals, 

Cement  and  lime, 

Drafting  and  photo  supplies 

FertiliEer  and  planting  material, 

Freight  and  express, 

Fuel, 

Gsrpsy  moth  supplies 

Hardware, 

Hay  and  grain, 

Horses 

Lighting, 

Lumber, 

Machinery 

Paints  and  oils. 


AmounU  carried  forvHord, 


67.238  20      112,580  «l 


607  59 
126  M 
112  84 
1.061  16 
164  00 
666  10 
820  16 
621  60 
766  66 


168.606  44 

83.197  64 

1.405  88 

1,690  29 

1,226  38 

764  66 


66.784  97 

8.714  77 

8,187  66 

126.194  17 

1.970  21 

382  43 
1,453  49 
1,874  70 

223  30 

89  13 

1,419  44 

626  40 

172  34 
1,230  17 

326  27 
2,890  66 
2.044  34 

727  79 
1,922  19 

262  60 

477  06 

1,860  08 

4  91 

946  12 


31.861  S» 


96.78118 


8165,682  99     8140.873  07 
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Qbxbbal  CsABAcraB  or  ExpBNDxrnBBs. 


For  the  Year  ending 
December  SI,  1911. 


AmounU  brouQht  forward. 


HAii«TBNANca  xm  Opbbation  or  Wobks— Con. 
Reeervoln,  Bquoduots*  pipe  linee,  buildinci  and  sroundB  —  Con. 

Pipe  and  fittincB, 

BMtace, 

Printing,  stationery  and  office  suppliee. 

Rubber  and  oiled  goods, 

Stable  expenses, 

Sand,  gravel  and  stone, 

IVaveling  expenses, 

Telepliones, 

Teaming 

Tools  and  appliances* 

Vehicles,  hameeses  and  fittings, 

Municipal  and  corporation  work, 

llisoellaneous  eapenses, 

Contracts:  — 
Henry  Spinach  Contracting  Co.,  contract  19-H,  improvement  of  Lake 
Cochituate  (surface-water  drains  in  Framingham,  Natiok  and  Way- 
land),  

Builders  Iron  Foundry,  oontraot  337-H,  for  one  Venturi  meter  for  Reser- 
voir Department, 


Pasrments  in  lieu  of  taxes, 


Total  expenditures  for  maintenance  and  operation. 


Iie5,682  99   1140^73  07 


1,463  39 

98  14 

782  99 

90  15 

966  98 

1,021  82 

2.366  14 

928  32 

973  03 

1,390  85 

814  07 

89  43 

2,929  36 


6,355  43 


1,250  00 


186.152  59 
85,793  80 

1362,819  46 


(6)     Receipts. 

The  total  amount  of  receipts  from  the  operations  of  the  Board 
and  from  sales  of  property  for  the  year  beginning  January  1,  1911, 
and  ending  December  31,  1911,  is  $50,511.78,  and  the  total  amount 
from  the  time  of  the  organization  of  the  Metropolitan  Water  Board, 
July  19,  1895,  to  December  31,  1911,  is  $765,484.84.  The  general 
character  of  these  receipts  is  as  follows :  — 
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GENBBA.L  CBABA.CTBB  OT  RUCSIPTS. 


For  the  Yewr  ending 
December  81, 1911. 


From  Beginning  of  Work 
to  Deoemb«r  31, 1011. 


For  distribution  back  to  District:  — 
Feee  for  admission  to  District,    .... 
Water  furnished  to  cities  and  towns  outside  of 

District, 

Water  furnished  to  water  companies,  . 


To  the  credit  of  the  loan  fund:  — 
Real  estate  and  buildings.  . 
Tools,  supplies  and  reimbursements.  . 
District  entrance  fees  (Swampscott).  . 


To  the  credit  of  the  maintenance  fund:  — 
Tools,  supplies  and  reimbursements,  . 


To  the  credit  of  the  sinking  fund:  — 
Water  furnished  to  cities  and  towns  outside  of 

District  and  to  water  companies. 
Forfeiture  for  contracts  awarded  but  not  exe- 
cuted,         

Rents 

land  products. 

Unclassified  receipts  and  interest, 


Total  receipts. 


135  00 
10,247  07 


$10,382  67 


120,008  87 


20.002  87 


$11,820  20 


1.624  82 

6,675  03 

106  60 


20.226  24 


$60,511  78 


$92,285  00 

90.454  77 
37.145  88 


$219W6S 


$44,074  34 

164,782  37 

90.000  00 


$46,778  94 


$82,619  04 

500  00 

95.607  10 

67.601  89 

8.565  51 


298.856  71 


46.778  94 


190.983  54 


$765,484  84 


The  foregoing  receipts  have  been  credited  to  the  various  objects 
or  works,  as  follows :  — 


For  the  Tear  ending 
December  81, 1911. 

From  Beginning  of  Work 
to  December  31, 1911. 

Admission    into    Metropolitan    Water    District 

(Quinoy,  Nahant.  Arlington,  Stoneham,  Hil- 

ton, Lexington  and  Swampscott),    . 

- 

$182,265  00 

Supplying  water  to  cities  and  towns  outside  of 

Water  District  (Swampscott.  Revere,  Lexing- 

• 

Westborough  State  Hospital,  Worcester  and 

U.  S.  Government),  and  to  water  companies 

(Framingham,  Milton  and  Revere), 

$11,820  29 

til  ft9n  9fl 

160,219  69 

AmountM  corritd  forvfordm  ..... 

.     $11,820  29 

$342,484  60 
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SouKCBs  or  Rbcxxpts. 


For  the  Year  ending 
December  31,1911. 


From  Beginnins  of  Work 
to  December  31, 1911. 


Amownta  brought  fcrwardt 


Construetion  and  acquisition  of  works:  — 

Administration, 

Wachusett  Dam, 

Wachusett  Reservoir, 

Wachusett  Aqueduct, 

Weston  Aqueduct, 

Sudbury  Reservoir, 

Distribution  system, 

Diversion  of  water,  Clinton  seweiBge  system,    . 
Purchase  of  existing  water  works, 

Maintenance  and  operation  of  works:  — 

Administration, 

General  supervision, 

Wachusett  Aqueduct, 

WaQhusett  Reservoir 

Power  plant, 

Sudbury  sjrstem, 

Distribution  system, 

Clinton  sewerage  system 


Total  reeeipts. 


$58  54 

277  32 
326  94 


9,656  89 
21  52 


$126  03 
752  25 
2.065  55 
7.580  54 
7,150  76 
2.076  64 
8.177  24 
472  27 


$11,820  29 


10,341  21 


28,350  28 


$50,511  78 


$343  60 

7.189  57 

140,300  11 

5.204  70 

5.200  13 

10.640  42 

110.997  48 

1,388  46 

18.119  08 


$346  42 

2,005  01 

7,039  33 

40.649  21 

7,150  76 

19,761  11 

40,779  70 

5.815  06 


$342,484  60 


299.453  56 


128.546  60 


$765,484  84 


(c)     Assets. 
The  following  is  an  abstract  of  the  assets  of  the  Water  Works, 
a  complete  schedule  of  which  is  kept  on  file  in  the  office  of  the 
Board :  — 

Office  furniture,  fixtures  and  supplies;  engineering  and  scientific  instruments 
and  supplies;  police  supplies;  horses,  vehicles,  field  machinery,  etc.; 
machinery,  tools  and  other  appliances  and  supplies;  real  estate  connected 
with  works  not  completed;  completed  works,  including  real  estate  and 
buildings  connected  therewith. 


(d)     Liabilities. 

The  sums  due  on  monthly  pay  rolls  amount  to  $1,597.42,  and 
there  are  bills  for  current  expenses  which  have  not  yet  been  received. 
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Amounts  on  Monthly  Estimates,  not  due  until  Completion  of  Contracts  or 

until  Clmms  are  settled. 


Name. 

Work. 

MoBrideftCo 

Contract  283.  Stillwater  improrement,  Waohuwtt 
Reservoir. 

1778  091 

Camoia  A  ^lliams. 

Contract  308,  Section  33  of  northern  hich-eenrioe  pipe 

lines.  Distribution  System. 
Contract  322,  Section  36  of  northern  extra  hich-e«v- 

200  00 

De  Vinoenii  d:  Baruffoldi. 

100  00 

ioe  pipe  lines.  Distribution  System. 
Contract  314,  Section  7  of  the  Weston  Aqueduct  sup- 

Joseph Hanreddy 

9,774  S8 

ply  mains. 

Cavanach  Bros 

Contract  323,  Section  6  of  the  Weston  Aqueduct  sup- 
ply mains. 

200  00 

Michael  Ruiao  &  Son.     . 

Contract  341.  Section  39  of  southern  higb-aenrice  pipe 
lines.  Distribution  System. 

2.397  06 

Holly  Manufacturing  Comi>any.    . 

Contract  312,  pumping  engine  for  Chestnut  Hill  low- 
service  pumping  station. 
Contract  344,  Section  41  of  the  southern  extra  high- 

14.700  00 

Andrew  M.  Cuaack, 

082  72 

service  pipe  lines.  Distribution  System. 
Contract  340,  water  valves  for  Distribution  System. 

Pratt  &  Cady  Co..  .       .        .        . 

635  8S 

Contract  330,  hvdro-electrio  plant  at  Waehusett  Dam 
in  Clinton,  Mass. 

6,8SO00 

1  Held  pending  settlement  of  daima  on  account  of  this  contract. 

It  is  impossible  to  state  the  amounts  due  on  the  claims  of  the  fol- 
lowing for  land  damages,  for  water  rights  taken  and  for  damages  to 
established  business,  as  no  sums  have  been  agreed  upon,  and  suits 
are  now  pending  in  court  for  the  determination  of  most  of  them :  — 

Patrick  Bradley,  Henry  F.  Keyes,  James  E.  Welch,  Byron  D. 
Allen,  J.  Frank  Wood  et  ah,  Asa  Knight,  Edward  F.  Merriam, 
Sanford  C.  Kendall,  estate  of  William  H.  Vickery,  James  H,  and 
Hannah  S.  Wood,  Francis  W.  M.  Goodale,  heirs  of  Willard  Morse, 
Caroline  R.  Braman,  Charles  G.  Rice,  Nehemiah  W.  Eice  et  ah, 
John  Ward  et  ah,  heirs  of  George  K.  Ward,  heirs  of  Francis  Pettee, 
William  F.  Harbach  et  al..  Royal  S.  Wentworth  et  ah,  trustees. 


VI.  METROPOLITAN  SEWERAGE  WORKS. 
The  North  Metropolitan  Sewerage  District  embraces  the  cities 
of  Cambridge,  Chelsea,  Everett,  Maiden,  Medford,  Melrose,  Somer- 
ville  and  Woburn,  and  the  towns  of  Arlington,  Belmont,  Revere, 
Stoneham,  Wakefield,  Winchester  and  Winthrop,  and  parts  of  the 
city  of  Boston  and  the  town  of  Lexington,  —  comprising  in  all  9 
cities  and  8  towns,  with  an  area  of  90.50  square  miles.  The  District 
has  an  estimated  population,  based  upon  the  United  States  Census  of 
1910,  as  of  December  31,  1911,  of  545,870.    Of  the  total  population 
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it  is  estimated  that  88  per  cent,  or  480,600  people  contribute  sewage 
to  the  North  Metropolitan  System.  The  total  cost  of  the  North  Met- 
ropolitan Sewerage  Works  has  been  $6,686,891.60. 

The  South  Metropolitan  Sewerage  District  includes  the  cities  of 
Newton,  Quincy  and  Waltham,  and  the  towns  of  Brookline,  Milton 
and  Watertown,  and  parts  of  the  city  of  Boston  (including  the  former 
town  of  Hyde  Park)  and  the  town  of  Dedham,  —  a  total  of  4  cities 
and  4  towns.  This  district  has  an  area  of  100.87  square  miles,  with 
an  estimated  population  as  of  December  31,  1911,  of  370,580. 
According  to  the  estimates  made  65.3  per  cent,  of  this  population, 
or  241,866,  contribute  sewage  to  the  South  Metropolitan  System. 
The  total  expenditures  for  construction  of  the  South  Metropolitan 
Sewerage  Works  have  amounted  to  $8,813,232.53. 

(1)     NoBTH  Metbopolitan  Sewerage  System  —  Consteuction. 

The  amount  expended  for  construction  on  account  of. the  North 
Metropolitan  Sewerage  System  during  the  past  year  was  $165,696.35. 
The  works  under  active  construction  during  the  year  were  the  ex- 
tension of  the  East  Boston  pumping  station,  the  erection  of  a  stable 
and  locker  building  at  East  Boston,  and  the  Maiden  and  Everett 
sewer  extension. 

The  work  of  extending  the  Deer  Island  pumping  station  and  in- 
stalling a  new  pumping  engine  with  its  equipment  of  boilers  and 
other  apparatus  was  substantially  completed  in  the  preceding  year, 
but  there  ^as  expended  on  account  of  the  extension,  largely  in  settle- 
ment of  contracts,,  the  sum  of  $19,625.38.  The  total  cost  of  the 
additions  to  the  building  and  equipment  was  $195,373.14. 

(a)     East  Boston  Pumping  Station  Extension. 

The  repairs  and  extensions  to  the  East  Boston  pumping  station 
which  have  been  in  progress  were  brought  so  near  to  completion 
during  the  preceding  year  that  the  building  and  wharf  have  been  in 
entire  use  and  the  engine  has  been  in  active  operation  for  regular 
service  for  the  last  three  months  of  the  past  year.  The  new  pumping 
engine,  which  has  a  capacity  for  pumping  100,000,000  gallons  of 
sewage  per  day  with  a  vertical  lift  of  19  feet,  received  its  final  test 
on  December  1,  1911.  The  test  was  successful  and  the  engine  de- 
veloped a  duty  slightly  in  excess  of  that  guaranteed  by  the  contractors. 
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The  sum  of  $78,913.36  was  expended  during  the  past  year  on  aooount 
of  the  appropriation  for  the  extension,  and  the  total  expenditures 
have  amounted  to  $242,438.27.  This  total  included  $143,633.55  as 
the  cost  of  the  building  extension,  $8,801.87  as  the  cost  of  the  pile 
wharf,  and  $90,002.85  as  the  cost  of  the  pumping  engine  and  appa- 
ratus. 

Some  rearrangement  of  the  screens  and  screen-house  will  at  least 
be  required.  The  original  plans  of  the  Board  contemplated  the  instal- 
lation of  entirely  new  screening  machinery  with  the  acquisition  of 
some  additional  land  in  connection  with  the  work.  The  present 
screens  are  operated  disadvantageously  under  ground,  and  their  opera- 
tion is  difficult  and  unsanitary  as  well  as  expensive  and  uneconomical. 

(6)     East  Boston  Stable  and  Locker  Building. 

A  beginning  had  been  made  in  the  preceding  year  in  the  erection 
of  a  building  for  stable  and  locker  purposes  in  East  Boston  on  a 
lot  between  Chelsea  Street  and  the  Grand  Junction  Railroad,  which 
separates  the  lot  from  the  East  Boston  pumping  station.  The  new 
building  has  a  length  of  65  feet  and  a  width  of  28  feet,  and  is  two 
stories  in  height.  It  is  built  of  reinforced  concrete  and  is  believed 
to  be  fireproof.  It  has  accommodations  in  the  stable  for  5  horses, 
and  the  locker  portion  constitutes  the  chief  headquarters  for  the  main- 
tenance and  repair  forces  of  the  iN'orth  Metropolitan  System.  The 
sum  of  $4,524.40  was  expended  for  the  purchase  of  the  land,  and  a 
further  sum  of  $14,166.75  has  been  expended  in  the  erection  and 
equipment  of  the  building. 

(c)     Maiden  and  Everett  Sewer  Extension, 

In  accordance  with  the  provisions  of  chapter  512  of  the  Acts  of 
1911,  the  Board  purchased  from  the  city  of  Maiden  the  main  sewer 
extending  in  Eastern  Avenue  from  the  comer  of  Bryant  Street  to 
Broadway,  and  constructed  a  new  sewer  in  Broadway  from  Eastern 
Avenue  to  the  boundary  line  between  the  city  of  Maiden  and  the 
city  of  Everett.  The  sewer  purchased  was  about  5,000  feet  in 
length,  in  part  30  inches  in  diameter  and  in  part  24  inches;  and 
the  new  sewer  constructed  in  Broadway  extends  a  distance  of  2,632 
feet,  all  an  18-inch  pipe  sewer  except  112  feet  which  consists  of 
12-inch  pipe.    The  extension  was  made  particularly  for  the  purpose 
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of  providing  for  the  drainage  of  about  80  acres  in  the  southeasterly 
portion  of  Maiden  and  about  80  acres  in  the  northerly  section 
of  Everett.  Under  the  act  the  Board  was  authorized  to  pay  to 
the  city  of  Maiden  the  actual  cost  of  its  sewer  in  Eastern  Avenue 
which  was  taken,  amounting  to  the  sum  of  $36,480.08,  and  the  cost 
of  the  sewer  constructed  has  amounted  to  $21,290.62.  Inasmuch 
as  this  extension  was  built  for  the  special  benefit  of  the  two  cities, 
it  is  provided  by  the  act  that  the  Treasurer  of  the  Commonwealth 
shall,  in  addition  to  levying  the  assessment  required  by  law  to  meet 
the  interest  and  sinking  fund  requirements  of  the  North  Metropolitan 
System,  assess  annually  upon  the  two  cities  in  equal  shares  such 
sums  as  may  be  necessary  to  satisfy  the  interest  and  sinking  fund 
requirements  of  the  additional  bonds  which  were  issued  for  carrying 
out  this  improvement. 

(2)     South  Metbopolitai^  Sewerage  System  —  Construction. 

But  little  construction  was  performed  during  the  last  year  in 
the  South  Metropolitan  Sewerage  System,  the  amount  expended 
being  $20,452.89.  Nearly  all  of  this  sum  was  expended  upon  the 
Quincy  sewage  lifting  station  which  had  been  nearly  completed  at 
the  close  of  the  preceding  year.  The  building  was  ready  for  opera- 
tion early  in  the  past  year  and  a  few  houses  in  the  Hough's  Neck 
section  have  been  connected  with  the  local  sewer,  from  which  the 
sewage  is  lifted  so  as  to  be  carried  into  the  High-level  Sewer.  This 
lifting  station  is  operated  by  electricity  generated  at  the  Nut  Island 
screen-house.  It  is  expected  that  the  city  of  Quincy  will  avail 
itself  of  the  station  to  a  greater  extent  during  the  coming  year. 
The  amount  already  expended  on  account  of  the  station  has  been 
$24,044.60. 

(3)     Acquisition   of   Land  and   Settlements. 

The  Board  acquired  by  taking  under  the  act  of  the  Legislature 
the  main  sewer  of  the  city  of  Maiden  in  Eastern  Avenue  and  a 
settlement  was  effected  by  the  payment  of  the  sum  of  $36,480.08. 
A  taking  was  also  made  of  the  right  to  construct  the  sewer  in  Broad- 
way in  the  city  of  Maiden. 
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Takinffs  for  Metropolitan  Sewerage  Works  for  the  Year  1911. 


No. 

Location  and  Dbbcbxption. 

Former  Owner. 

Re- 
corded. 

Purpose  of  Takins. 

25 

28 

• 

Maiden,  —  Existing  sewer  in  Eaetern 
Avenue   from    Bryant   Street   to 
Broadway,  a  distance  of  4,790  feet, 
and  riffhts  to  maintain,  repair,  etc.. 
the  same. 

Maiden,  ~-  Right  to  construct,  main- 
tain, etc.,  sewer  in  Broadwav,  from 
Eastern  Avenue  to  Everett  oound- 

feet. 

City  of  Maiden. 
Public  street. 

IMl. 

June  19. 

June  19. 

Additional  outlet  for  semes 
of   Maiden  and   EversU, 
North  Metropolitan  Sys- 
tem. 

• 
Additional  outlet  for  sewage 
of    Maiden   and   Everatt. 
North  Metropolitan  Qj> 
tern. 

(4)     XoRTH  Metropolitan  System  —  Maintenance. 

The  cost  of  the  maintenance  and  operation  of  the  North  Metro- 
politan Sewerage  Works  during  the  past  year  was  $149,163.19, 
which  included  the  sum  of  $865  expended  in  completing  the  repairs 
on  the  East  Boston  pumping  station  under  the  special  appropria- 
tion of  $40,000. 


■  (a)     Sewers  and  Pumping  Stations. 

The  length  of  the  Metropolitan  sewers  in  the  North  Metropolitan 
System  is  now  59.92  miles,  and  the  local  sewers  connected  with  the 
Metropolitan  sewers  have  a  length  of  683.05  miles,  involving  71,860 
connections.^ 

The  sewage  before*  it  is  finally  disposed  of  in  the  harbor  off  Deer 
Island  is  lifted,  the  most  of  it  at  least  twice  and  a  portion  three 
timeS;  by  pumping  at  the  four  stations,  the  Alewife  Brook,  Charles- 
town,  East  Boston  and  Deer  Island  pumping  stations. 

The  daily  average  amount  of  sewage  discharged  into  the  harbor 
from  the  Deer  Island  outlet  was  52,800,000  gallons,  which  was  a 
daily  average  for  each  individual  of  the  population  contributing 
sewage  of  109.8  gallons.  This  daily  average  is  made  larger  from  the 
fact  thai;  a  considerable  number  of  the  local  sewers  permit  the  direct 
'  introduction  of  rain  water.  The  total  amount  of  the  discharge  is 
6,200,000  gallons  per  day  less  than  that  of  the  preceding  year,  a 
decrease  which  is  principally  accounted  for  by  the  conditions  of 
the  rainfall.  The  maximum  amount  of  sewage  discharged  in  any 
one  day  in  the  year  was  103,000,000  gallons. 
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The  pumping  stations  operated  for  the  North  Metropolitan  Sewer- 
age System  are  as  follows:  — 


Number 

of 
Easines. 


Contract 

Capacity  per 

Day 

(Gallons). 


Lift  (Feet). 


Deer  Island  Station,  . 
East  Boeton  Station,  . 

Charlostown  Station,  . 

Alewife  Brook  Station, 


4 

235.000,000 

4 

235,000,000 

3 

104,000,000 

8 

22.000,000 

10 
19 
11 
8 
18 


There  were  obtained  for  the  operation  of  the  pumping  stations 
6,900.27  tons  of  bituminous  coal,  which  was  purchased  at  average 
prices  at  the  different  stations  varying  from  $3.79  to  $4.47  per 
gross  ton  delivered  in  the  bins. 

The  sums  expended  for  the  labor  of  engineers  and  their  assistants 
in  the  various  pumping  stations  of  the  district  amounteci  to 
$58,006.81,  and  for  fuel  amounted  to  $27,133.44.  The  total  ex- 
penditure for  the  operation  of  the  stations  was  $95,568.09. 

The  average  cost  per  million  gallons  of  sewage  lifted  per  foot 
at  the  several  stations  was  $0,135. 


(6)     Siphons, 

The  siphon  introduced  in  the  Metropolitan  sewer  in  Cambridge 
by  the  building  of  the  subway  of  the  Boston  Elevated  Railway  Com- 
pany, and  the  siphon  called  for  in  the  sewer  crossing  the  Alewife 
Brook  in  Arlington  in  order  to  conform  to  the  improvements  made 
by  the  Metropolitan  Park  Commission,  have  required  constant  clean- 
ing and  flushing,  and  a  gang  of  5  men  has  been  regularly  employed 
for  a  portion  of  the  week  for  this  purpose.  Their  labor  has  added 
$1050  to  the  cost  of  the  maintenance  of  the  North  Metropolitan 
System. 

(c)     Tanneries  and  Gelatine  and  Glue  Works. 

The  oversight  and  care  of  the  Metropolitan  sewers,  which  receive 
the  sewage  and  waste  material  discharged  from  the  tanneries  and 
other  manufactories  in  Winchester,  Wobum  and  Stoneham,  have 
involved  the  employment  of  a  special  force  consisting  of  a  foreman 
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and  5  men.  Constant  cleaning  and  flushing  are  required  in  order 
that  the  sewers  shall  not  be  clogged,  and  the  settling  tanks  which 
have  been  introduced  at  the  various  establishments,  in  which  the 
most  objectionable  matter  is  deposited  before  the  contents  are  allowed 
to  enter  the  sewers,  call  for  continuous  inspection.  The  semi-liquid 
sludge  removed  from  the  tanks  for  disposal  amounted  in  the  year 
to  about  6,500  cubic  yards.  The  cost  attending  this  work  is  so  great 
as  to  make  the  present  situation  a  serious  burden  to  the  North  Metro- 
politan Sewerage  District. 

(5)     South  Meteopolitan  System — Maintenance. 

The  entire  cost  of  maintenance  during  the  past  year  has  been 
$100,399.39. 

Sewers  and  Pumping  Stations. 

The  Metropolitan  sewers  in  the  South  Metropolitan  System  have  a 
length  of  43.42  miles,  and  with  these  are  connected  local  sewers 
having  a  length  of  557.52  miles,  involving  34,415  connections. 

The  pumping  stations  operated  for  the  South  Metropolitan  Sewer- 
age System  are  as  follows:  — 


Number 

of 
Engines. 


Contract 

Capacity  per 

Day 

(Gallons). 


Lift  (Feet). 


Ward  Street  Station.  . 

Quincy  Station,  . 

Quincy  Sewage  Lifting  Station, 


2 
3 
2 


100.000.000 

18.000.000 

3.000.000 
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The  larger  part  of  the  sewage  of  the  District  is  lifted  into  the  High- 
level  Sewer  at  the  Ward  Street  pumping  station  in  Roxbury,  but  the 
sewage  of  the  city  of  Quincy  is  pumped  into  the  sewer  at  Greenleaf 
street  near  the  Quincy  pumping  station.  The  entire  sewage  is 
screened  at  the  Nut  Island  screen-house  for  the  purpose  of  intercept- 
ing solid  matter  and  is  thence  discharged  at  the  bottom  of  the  harbor 
about  a  mile  off  from  the  Island. 

The  average  daily  amount  of  the  sewage  thus  discharged  was 
42,000,000  gallons,  and  the  largest  discharge  in  a  single  day  was 
137,500,000  gallons.  The  increase  in  the  daily  average  from  last 
year  was  2,400,000  gallons. 
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The  daily  average  discharge  of  sewage  for  each  individual  con- 
tributing sewage  in  the  District  was  173.6  gallons. 

There  were  2,799.66  gross  tons  of  bituminous  coal  obtained  at  the 
two  pumping  stations  and  screen-house,  which  was  purchased  at 
average  prices  varying  from  $4.09  to  $4,47  per  gross  ton  delivered 
in  the  bins. 

The  expenditures  for  the  labor  of  the  engineers  and  their  assistants 
at  the  three  stations  amounted  to  $33,968.07,  and  the  expenditures 
for  fuel  amounted  to  $11,511.33.  The  total  amount  expended  for  the 
operation  of  the  stations  was  $51,563.05. 

VII.    SEWERAGE  WORKS  —  FINANCIAL  STATEMENT. 

The  financial  abstract  of  the  receipts,  expenditures,  disburse- 
ments, assets  and  liabilities  of  the  Metropolitan  Water  and  Sewer- 
age Board  for  the  fiscal  year  of  the  Commonwealth  ending  with  the 
thirtieth  day  of  November,  1911,  was,  as  stated  in  connection  with 
the  Water  Works,  presented  to  the  General  Court  in  January,  in 
accordance  with  the  requirements  of  chapter  235  of  the  Acts  of  the 
year  1906,  and  a  copy  of  this  financial  abstract  is  in  part  printed  as 
Appendix  No.  5. 

The  following  statement  of  its  financial  doings,  in  relation  to  the 
Metropolitan  Sewerage  Works,  for  the  calendar  year  1911  is  here- 
with presented,  in  accordance  with  the  provisions  of  the  Act  of  1906, 
as  a  part  of  the  annual  report  of  the  Board. 

The  Metropolitan  Sewerage  Loans  authorized  for  the  construction 
of  the  Sewerage  Works  of  the  North  Metropolitan  System  have 
amounted  to  $6,635,865.73,  to  which  are  added  receipts  from  various 
sources  amounting  to  $64,560.64.  The  amount  of  expenditures  ap- 
proved by  the  Board  for  payment  for  the  year  1911  was  $165,695.35, 
and  the  total  amount  of  expenditures  approved  to  January  1,  1912, 
was  $6,686,891.50.  The  balance  remaining  on  January  1,  1912, 
was  $13,584.87. 

The  loans  authorized  for  the  construction  of  the  various  parts  of 
the  South  Metropolitan  System  have  amounted  to  $8,867,046.27. 
The  receipts  applicable  to  the  loan  fund  have  been  $13,632.51.  The 
amount  of  expenditures  approved  for  payment  in  the  year  1911  was 
$20,452.89.  The  total  amount  of  expenditures  approved  for  payment 
from  the  beginning  of  the  works  has  been  $8,813,232.53.    The  bal- 
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ance  remaining  for  the  South  Metropolitan  System  on  January  1, 
1912,  was  $67,446.26. 

The  bonds  issued  on  account  of  the  loans  have  been  for  varying 
periods,  not  exceeding  forty  years,  and  bear  interest  at  the  rate  of 
3  per  cent,  and  8^^  per  cent.  The  premiums  received  on  account  of 
the  sale  of  bonds  for  the  North  Metropolitan  System  have  amounted 
to  $179,547.35,  and  those  received  on  account  of  the  South  Metro- 
politan System  have  amounted  to  $410,182.03. 

The  increase  in  the  debt  during  the  calendar  year,  as  represented 
by  the  Metropolitan  Sevsrerage  Loans,  was  $62,000.00.  The  increase 
of  the  sinking  fund  for  the  payment  of  the  debt  at  maturity  was, 
during  the  sanie  period,  $252,938.09.  There  has  consequently  been 
a  decrease  in  the  net  debt  during  the  calendar  year  amounting  to 
$190,938.09. 

The  amount  expended  for  maintenance  of  the  North  Metropolitan 
System  in  the  year  1911  was  $149,168.19,  and  for  the  South  Metro- 
politan System  $100,399.89,  a  total  for  both  systems  of  $249,562.58. 

The  assessments  made  to  meet  interest,  sinking  fund  requirements 
and  maintenance  and  operation  of  the  North  Metropolitan  System 
amounted  in  the  year  1911  to  $468,311.38,  and  the  assessments  for 
the  South  Metropolitan  System  amounted  to  $468,169.21. 

The  following  is  a  detailed  financial  statement  regarding  the  Met- 
ropolitan Sewerage  Works :  — 

(1)     Meteopolitan  Sewerage  Loans,  Receipts  ani)  Payments. 

The  loans  authorized  for  the  construction  of  the  Metropolitan 
Sewerage  Works,  the  receipts  which  are  added  to  the  proceeds  of 
these  loans,  the  expenditures  for  construction,  and  the  balance  avail- 
able on  January  1,  1912,  have  been  as  follows:  — 

(a)     North  Metropolitan  System. 

Loans  authorized  under  various  acts  prior  to 
1911  for  the  construction  of  the  North  Met- 
ropolitan System  and  the  various  extensions,   $6,573,865  73 

Loan  authorized  under  chapter  512  of  the  Acts 
of  1911,  for  the  Maiden  and  Everett  exten- 
sion,         62,000  00 

$6,635,865  73 
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Receipts  from  sales  of  real  estate  and  from  miscellaneous 
sources,  which  are  placed  to  the  credit  of  the  North  Metro- 
politan System:  — 
For  the  year  ending  December  31,  1911,  .  $1,168  86 

For  the  period  prior  to  January  1,  1911,  .  63,391  78 


64,560  64 


$6,700,426  37 


Amount  approved  for  payment  by  the  Board  ^  out  of  the 
Metropolitan  Sewerage  Loan  Fund,  North  System :  — 
For  the  year  ending  December  31,  1911,  .      $165,695  35 
For  the  period  prior  to  January  1,  1911,  .     6,521,196  15 


6,686,891  5a 


Balance,  North  Metropolitan  System,  January  1, 1912,    .         $13,534  87 

(&)     South  Metropolitan  System. 

Loans  authorized  under  the  various  acts,  applied  to  the  con> 
struction  of  the  Charles  River  valley  sewer,  Neponset  valley 
sewer,  High-level  sewer  and  ^tension  constituting  the  South 

Metropolitan  System, $8,867,046  27 

Receipts  for  pumping,  sales  of  real  estate  and  from  miscel- 
laneous sources,  which  are  placed  to  the  credit  of  the  South 
Metropolitan  System:  — 
For  the  year  ending  December  31,  1911,  .  $231  38 

For  the  period  prior  to  January  1,  1911,  .  13,401  13 


13,632  51 


$8,880,678  78 

Amount  approved  by  the  Board*  for  payment  out  of  the 
Metropolitan  Sewerage  Loan  Fund,  South  System:  — 
On  account  of  the  Charles  River  valley 

sewer, $800,046  27 

On  account  of  the  Neponset  valley  sewer,        911,531  46 
On  account  of  the  High-level  sewer  and 
extension :  — 
For  the  year  ending  De- 
cember 31,  1911,         .        $20,452  89 
For  the  period  prior  to 
January  1,  1911,         .     7,081,201  91 

7,101,654  80 

8,813,232  53 


Balance,  South  Metropolitan  System,  January  1,  1912,    .         $67,446  25 

I  The  word  ** Board"  refers  to  the  Metropolitan  Sewerage  CommiMion  and  the  Metropolitan  Water 
and  Sewenice  Board. 
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(2)     Issues  of  Metbopolitan  Sewerage  Loan  Bonds. 

The  Treasurer  of  the  Commonwealth,  under  the  authority  of  the 
successive  statutes,  has  from  time  to  time  issued  bonds  designated 
"Metropolitan  Sewerage  Loan,"  amounting  for  the  North  System 
to  $6,625,000  and  for  the  South  System  to  $8,877,912.  The  list  of 
the  bonds  issued  prior  to  the  year  1910  is  contained  in  the  Ninth 
Annual  Report.  The  bonds  issued  in  the  year  1911  are  as  fol- 
lows :  — 


• 

Datb  of  Salb. 

Amount 

of  Bonds 

Bold. 

Rate  of 
Interest 

(Per 
Cento. 

Price 
received. 

Date  due. 

Premium. 

July  20,  mi 

S62,000 

8H 

100.001 

Jan..  1041 

- 

1  Not  iasued  or  delivered  until  1012. 


(3)     Metropolitan  Sewerage  Loans  Sinking  Fund. 

Under  the  authority  of  chapter  122  of  the  Acts  of  the  year  1899 
the  Treasurer  and  Receiver-General  of  the  Commonwealth  was  re- 
quired to  consolidate  the  sinking  funds  of  all  the  Metropolitan  Sewer- 
age Loans  into  one  fund,  to  be  known  as  the  Metropolitan  Sewerage 
Loans  Sinking  Fund. 

The  Board  received  during  the  year,  from  rentals  and  from  other 
sources,  to  be  applied  to  the  sinking  fund,  $259.20. 

The  sinking  fund  established  has  amounted  at  the  end  of  each 
year  to  sums  as  follows:  — 


December  31,  1899, 
December  31,  1900, 
December  31,  1901, 
December  31,  1902, 
December  31,  1903, 
December  31,  1904, 
December  31,  1905, 


$361,416  59 
454,520  57 
545,668  26 
636,084  04 
754,690  41 
878,557  12 

1,008,724  95 


December  31,  1906, 
December  31,  1907, 
December  31,  1908, 
December  31,  1909, 
December  31,  1910, 
December  31,  1911, 


$1,146,998  68 
1,306,850  30 
1,492,418  98 
1,673,784  40 
1,931,741  89 
2,184,674  98 


(4)     Annual  Appropriations,  Receipts  and  Expenditures. 

The  annual  appropriations  for  the  maintenance  of  the  Metropoli- 
tan Sewerage  Works,  the  receipts  of  the  Board  which  are  added  to 
the  appropriations  for  maintenance,  and  the  expenditures  for  main- 
tenance for  the  year  ending  December  31,  1911,  have  been  as  fol- 
lows :  — 


No.  57.]  AND  SEWERAGE  BOARD.  51 


North  Metropolitan  System. 

Appropriation  under  chapter  691  of  the  Acts  of  1911,    .        .  $152,800  00 
Balance  of  appropriation  under  chapter  582  of  the  Acts  of 

1908, 849  43 

Receipts  from  pumping  and  from  other  sources,      .        .        •  357  43 


$154,006  86 
Amount  approved  by  the  Board  for  payment,  ....         149,163  19 


Balance,  January  1,  1912, $4,843  67 

South  Metropolitan  System. 

Appropriation  under  chapter  687  of  the  Acts  of  1911,    .        .  $101,800  00 

Receipts  from  pumping  and  from  other  sources,  .        .        .  378  46 


$102,178  46 
Amount  approved  by  the  Board  for  payment, ....         100,399  39 


Balance,  January  1,  1912, $1,779  07 

(5)     Annual  Assessments. 

Assessments  for  the  year,  amounting  to  $463,311.33  for  the  North 
Metropolitan  System  and  to  $468,169.21  for  the  South  Metropolitan 
System,  were  required  for  the  payment  of  interest  and  sinking  fund 
requirements  and  the  cost  of  maintenance  and  operation  of  works. 
The  requirements  for  the  North  Metropolitan  System  were:  for 
interest,  $202,078.43;  for  the  sinking  fund,  $111,095.21;  and  for 
maintenance,  $150,137.69.  For  the  South  Metropolitan  System  the 
requirements  were:  for  interest,  $299,330.62;  for  the  sinking  fund, 
$67,997.19 ;  and  for  maintenance,  $100,841.40.  The  assessments  for 
both  the  North  and  South  Metropolitan  Systems  were  made  upon 
the  cities  and  towns  in  the  District  in  accordance  with  chapter  369 
of  the  Acts  of  the  year  1906.  The  respective  assessments  were  as 
follows :  — 
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Arlington, 

Belmonti 

Boston, 

Cambridge, 

Chelsea, 

Everett, 

Lexington, 

Maiden, 

Medford, 

Melrose, 


North  Metropolitan 

$10,948  34 

6,007  21 

77,610  33 

103,511  80 
25,718  84 
27,209  17 
4,210  15 
41,700  23 
22,263  45 
15,496  52 


Sewerage  System. 

Revere, 

Somerville, 

Stoneham, 

Wakefield, 

Winchester, 

Winthrop, 

Wobum, 

Total, 


$15,308  99 
64,250  86 
5,346  50 
9,505  15 
11,566  58 
10,773  33 
11,883  88 

$463,311  33 


South  Metropolitan  Sewerage  System, 


Boston, 
Brookline, 
Dedham, 
Hyde  Park, 
Milton,  . 
Newton, 


$202,379  19 
84,798  49 
11,571  71 
14,211  55 
21,757  47 
63,876  87 


Quincy, 

Waltham, 
Watertown, 

Total, 


$29,264  37 
26,560  46 
13,749  10 

$468,169  21 


(6)     Expenditures  fob  the  Different  Works. 

The  following  is  a  sTimmary  of  the  expenditures  made  in  the  vari- 
ous operations  for  the  different  works :  — 


Construction  and  Acquibitxon  or  Works. 

For  the  Year  ending 
December  31, 1911. 

From  Beginning  of  Woric 
to  December  31, 1911. 

North  Metropolitan  Sy$Um. 
OrigiDRi  system,  main  line  and  branches, 

Lexincton  branch 

Everett  branch 

Wakefield  branch, 

Stoneham  branch 

Revere  extension, 

Chelsea  and  Everett  outlets 

Wakefield  branch  extension, 

Belmont  extension, 

lialden  extension, 

Bulkhead,  Chelsea  creek 

North  System,  enlarcement:  — 

Administration, 

Deer  Island  pumping  station,  extensions  and 
additions, 

t4,800  28 
19,625  38 

85.383,987  87 
68,585  15 
54,877  11 
35.608  29 
11.574  10 

215.722  79 
n.216  41 

190.081  97 

57,363  08 

67.092  68 

3.28100 

813.218  06 

195,373  14 

AmoufUi  carried  foneard,       ... 

123,928  66 

8208,591. 19  86,159,400  10 
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For  the  Year  ending 
December  31, 1911. 


From  Beginning  of  Work 
to  December  31, 1911. 


AmounU  brought  fonearit  .        .        .        . 

JVqftil  M€trop<dUan  5y«tem  '-  Gon. 
North  System*  enlargement  —  Can. 
East  Boston  pumping  station,  extensions  and 

additions, 

ICalden-Everett  extension,  Sections  S3  and  66,    . 
Stable  and  locker,  East  Boston,  .... 


Total  for  North  Metropolitan  System, 

South  Metropolitan  Sjfsiem. 
Charles  River  valley  sewer,  main  line.  . 
Neponset  River  valley  sewer:  — 

Main  line 

Brookline  bmnch,        .... 


High-level  Sewer 

High-level  Sewer  extension:  — 

Charles  River  valley  studies,      .... 

Administration 

Section  80.  day  work.  West  Roxbury  and  Brook- 
line 

Section  81,  Brookline 

Section  82,  Brookline 

Section  82,  day  work,  Park  street  crossing. 

Section  83,  Brookline,  .        .  »     . 

Section  84,  Brookline  and  Brighton,    . 

Section  85,  Brighton, 

Sectbn  85,  day  work,  Brighton,  .... 

Section  86,  Brighton, 

Qttincy  sewage  lifting  station 

Land  takings,  purchase  and  recording. 


Total  for  South  Metropolitan  System, 


Total  for  construction  for  both  systems. 


»8,925  66 


78,913  36 

57,138  50 

5,717  88 


$165,696  35 


$165,695  35 


$285  00 


$1,391  67 

242  50 
156  00 


247  00 

300 

675  00 

17.403  72 

50  00 


20,167  89 


$20,452  89 


$186,148  24 


$208,501  19  $6,159,400  19 


242.438  27 
57,n0  70 
18.691  15 


527,491  31 


$6,686,891  50 


$800.046  27 


$860,595  66 
44.935  80 


911,531  46 
5.992,660  01 


$3,893  71 
16,455  81 

295,216  41 

129,519  35 

136,152  02 

2.030  18 

K065  87 

47.592  89 

227,378  50 

66,611  62 

57,864  88 

24,044  60 

8,168  95 


1,106,994  79 


$8,813,232  53 


$15,500,124  03 


Maintknancb. 

For  the  Year  ending 
December  31, 1911. 

From  Beginning  of  Work 
to  December  31, 1911. 

North  Metropolitan  System, 

South  Metropolitan  System 

$149,163  19 
100,399  39 

$1,885,736  29 
1,511,466  37 

Total  for  maintenance,  both  systems. 

$249,562  58 

$3,397,202  66 

54 


METROPOLITAN  WATER 


[Pub.  Doc 


(7)     Detailed  Finaistcial  Statement. 

The  Board  herewith  presents,  in  accordance  with  the  Metropoli- 
tan Sewerage  Acts,  an  abstract  of  the  expenditures  and  disburse- 
ments, receipts,  assets  and  liabilities  for  the  year  ending  December 
31,  1911:  — 

(a)     Expenditures  and  Disbursements. 


GxifBiuL  Chaxactkb  of  Expbmdztubbb. 


For  the  Year  eodiac 
December  81, 1911. 


CONSTBUCnON  or  WoBKS  AMD  ACQUZBITIOXr  BT  PXTBCHASB  OX  TAKING. 

North  Metropolitan  SyHtm, 
Administration:  — 

Commiesioners, 

Secretary 

Clerks  and  stenosraphere 

Traveling, 

Stationery,  printing  and  oflSoe  Buppliee, 

Telephone,  lighting,  heating,  water  and  care  of  bailding 

Rent  and  taxes,  main  office, 

Repairs  of  building, 

Miscellaneous  exiwnses, 


Engineering:  — 

Chief  engineer, 

Engineering  assistants, 

Inspectors, 

Traveling  expenses 

Stationery,  printing  and  office  supplies,       .... 
Engineering  and  drafting  instruments  and  tools. 

Engineering  and  drafting  supplies 

Telephone,  lighting,  heating,  water  and  care  of  building,    . 

Rent  and  taxes, 

Repairs  of  building, 

Miscellaneous  exi)enses, 


Advertising, 

Labor  and  teaming, 

Tools,  machinery  and  appliances, 

Brick,  cement,  lumber  and  other  field  supplies  and  expenses. 

Contracts:  — 
Allis-Chalmers  Co.,  contract  68,  addition  to  pumping  plant  at  Deer  Island 

pumping  station, 

Allis-Chalmers  Co.,  contract  73,  addition  to  pumping  plant  at  East  Boston 

pumping  station, 

Amount*  cdrriei  foncordt 


11,166  67 

750  00 

1,561  01 

605  23 
162  11 
165  26 


$833  38 

8,648  60 

1.375  00 

25  25 

20  80 


486  37 
495  80 


524 


312,818  79 
7,016  64 
7,233  35 


317,307  50 
33.300  00 


14300  28 


6390  38 


27J048  78 


350,607  50      338,259  44 
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GbNBBAL  CHAKAOrSB  OF  EXPBNDITUBM. 


For  the  Year  ending 
December  81, 1911. 


AmounU  hroughi  forward^ 


North  M^rovolitan  Syttem  —  Con. 
Oontnett  —  Con. 

The  Philip  Carey  Co.,  oontraot  93,  magnwria  oovering  to  boilers  and  piping 
at  East  Boeton  pumping  station, 

Lumsden  A  Van  Stone  Co.,  oontraot  80,  piping  in  East  Boston  pumping 
station, 

Robb-Mumford  Boiler  Co.  (Robb  Engineering  Co.,  Ltd.,  assignee),  con- 
tract 78,  furnishing  and  erecting  six  vertioal  fire-tube  boilers  with  smoke 
flue  and  galleries,  at  the  East  Boeton  pumping  station,    .... 

A.  G.  Tomasello,  oontnu)t  81,  constructing  Section  66  of  the  North  Metro- 
politan Sewerage  System  (Ualden-Everett  Extension) 

Woodbury  A  Leighton  Co.,  contract  74,  extension  of  engine,  boiler,  screen- 
house  and  coal-house  at  East  Boston  pumping  station,    .... 


Real  estate:  — 
Settlements,    .... 
Legal,  convQrancing  and  eotpert. 


Total  for  North  Metropolitan  System, 


South  M«tropoliUm  SpaUm. 

HighrUtel  Sewer, 
Englnesring:  — 

Inspectors,  rodmen,  laborers  and  others. 


HighrUdel  Sewer  BsUneion. 
Administration:  — 

Commissioners. 

Secretary 

Clerks  and  stenographers, 

Traveling 

Stationery,  printing  and  office  suppliee, 

Telephone,  lighting,  heating,  water  and  care  of  building, 

Rent  and  taxes,  main  office, 

IfJecellaneous  expenees, 


Engineering:  — 
Chief  engineer. 
Engineering  assistants, 


Amounte  carried  /ortoartf. 


150,607  50      188.250  44 


2,334  55 
5,400  00 

6,386  60 
17.553  74 
8,704  87& 


00.047  26 


136,480  08 
8  57 


36,488  65 


1165.695  35 


8285  00 


1285  00 


8750  00 

396  67 

127  01 

61  65 

55  09 

1  25 


1,391  67 


82,829  43 


82,829  43        81,676  67 


*  Of  this  amount  115.57  was  paid  to  the  North  Metropolitan  Maintenance  Fund,  to  balance  an  over- 
payment from  said  fund  on  account  of  special  approiviation  Chapter  582,  Acts  of  1008,  there  being  but 
1849.43  to  cover  the  final  estimate  amounting  to  S865  due  Woodbury  A  Leighton  under  Contract  74A. 
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Ghnbral  Chabactu  of  Expbnditubbs. 


For  the  Year  endinc 
December  SI,  1911. 


Amou7U9  broufht  fonvarif 


South  Metropolitan  Sfatem  ^  Gon. 
Rngfaiflering  —  Con. 

Inepectors, 

Traveling  espenees, 

Stationery,  printing  and  office  suppUea, 
TCnginaairing  and  drafting  instruments  and  tools. 
Engineering  and  drafting  suppUes,        .... 
Telephone,  lighting,  heating,  water  and  care  of  building, 

Rent  and  taxes, 

Miscellaneous  expenses, 


Advertising 

Labor  and  teaming 

Tools,  machinery  and  appliances, 

Brick,  cement,  lumber  and  other  field  supplies  and  expenses, 

Contracts:  — 
John  Csshman  A  Sons  Co.,  contract  87,  Quincy  sewage  lifting  station, 

foundations, 

C.  A.  Dodge  Co..  contract  88,  Quinoy  sewage  lifting  station,  supentruo- 
ture 


Real  estate:  — 
Settlements,    .... 
Legal,  conveyancing  and  expert. 


Total  for  South  Metropolitan  System, 


Maintbnancb  and  Opbbation  or  Wobbs. 
North  Metropolitan  Spelem, 
Administration:  — 

Commissioners, 

Secretary  and  assistants 

Rent 

Heating,  lifting  and  care  of  building. 

Repairs  of  building 

Postage, 

Printing,  stationery  and  office  supplies. 

Telephones 

Traveling  expenses 

Miscellaneous  expenses, 


General  supervision:  — 
Chief  engineer  and  assistants, 

Rent 

Heating,  lighting  and  care  of  building, 

Amounte  carried  forward,    . 


82,819  48        81.670  87 


2  29 


184  94 
165  26 


88,181  87 
1,375  78 
2.736  19 


86.855.96 


1,725  00 


850  00 


82,749  99 

2.482  89 

247  88 

233  57 

19  02 

41  00 

647  80 

60  14 

37  69 

25  00 


88,203  15 
748  69 
700  80 


3,181  92 


7.268  34 


8,280  96 


50  00 


820.452  89 


86.494  98 


89.647  64   88,494  98 
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OBNBHAIi  ChaBACTSB  OF  EXPIimZTUBBS. 


For  the  Ye«r  endinie 
December  31, 1911. 


Amounti  brongki  fonoardt 


North  Metropolitan  Stfaietn  —  Con. 
GenenJ  aupenriaion—  Con. 

RepaixB  of  buildioct 

Poetace 

Printing,  stationery  and  ofBce  auppliee, 

Telepbonee. 

Travelinc  expenees, 

Mifloellaneous  eotpenses. 


Deer  Island  pumping  station:  — 

Labor 

Fuelt 

Oil  and  waste*        .... 

Water 

Packing 

Repairs  and  renewalsi    . 

Telephones, 

General  supplies*    .... 
Miscellaneous  supplies  and  expenses, 

East  Boston  pumping  station:  — 

Labor 

Fuel,  

Oil  and  waste.        .... 

Water 

Packing, 

Repairs  and  renewalsi    . 

Telephones, 

General  supplies,    .... 
Miscellaneous  supplies  and  expenses, 

Charlestown  pumping  station:  ~ 

Labor, 

Fuel 

Oil  and  waste,        .... 

Water 

Packing, 

Repairs  and  renewals,    . 

Telephones, 

General  supplies 

Miscellaneous  supplies  and  expeittes, 

Alewife  Brook  pumping  station:  — 
labor,     . 

Fuel 

Oil  and  waste,        .... 
Water 


AmounU  eanioi  forward^ 


19,647  64       $6,494  98 


66  98 

60  00 

288  93 

180  44 

146  00 

17  32 


115.746  76 
9,204  84 
667  60 
874  80 
260  76 
466  84 
190  81 
847  04 
106  70 


119.718  80 

13,878  03 

488  66 

1.216  60 

117  93 

333  99 

119  34 

1,031  92 

666  81 


S14.725  26 

3,260  39 

280  27 

847  20 

70  80 

860  44 

46  49 

467  47 

123  19 


17316  00 

1,291  68 

189  88 

295  80 


10,396  81 


28,841  63 


37.016  07 


20.100  01 


89^98  36     1102,409  00 
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Gbkbbal  Cbakactsb  or  Expbndztubbs. 


For  the  Year  ending 
Deoember  81, 1911. 


AmmaU$  brovght  forwari^ 


North  Mttropolitan  Sy$iem  —  Con. 
Alewife  Brook  pumping  etation  —  Con, 

Packing, 

Repairs  and  renewals, 

Telephones, 

General  supplies, 

Miscellaneous  supplies  and  expenses,    . 


Sewer  lines,  buildings  and  grounds:  -^ 
Engineering  assistants,  . 

Labor, 

Automobiles, 

Brick,  cement  and  Umo, 
Castings,  ironwork  and  metals, 
Freight,  express  and  teaming, 

Fuel  and  lighting 

Jobbing  and  repairing,  . 

Lumber, 

ICaohinery,  tools  and  appliances,  . 

Faints  and  oils 

Rubber  and  oiled  i^xkls. 
Sand,  gravel  and  stone. 

Telephones, 

Traveling  expenses. 

General  supplies,    .... 

Miscellaneous 


Horses,  vehicles  and  stable  account 

Renewal  East  Boston  pumping  station  account  Chelsea  fire,  April  12, 1908: 
Supplies  and 


Total  for  North  Metropolitan  System, 


South  MetrojHAitan  Siftitm. 
Administration:  — 

Commissioners, 

Secretary  and  assistants 

Rent, 

Heating,  lighting,  and  care  of  building, 

Repairs  of  building 

Postage, 

Printing,  stationery  and  office  supplies, 

Telephones, 

Traveling  expenses, 

Miscellaneous  expenses, 


AmotaU  carried  forumrit 


99.503  36    1102^  00 


15  11 

138  77 

40  94 

06  76 

195  44 


10,0S0  38 


92,660  00 

24,346  99 

211  21 

484  41 

826  06 

1  40 

64  08 

867  51 

107  86 

656  16 

798  91 

342  OS 

1  60 

18  86 

842  81 

574  50 

124  60 


•4,533  80 
865  00 


62,883  34 

2,345  81 

220  34 

206  58 

10  48 

80  00 

525  19 

>   46  37 

14  00 

26  00 


31,304  92 


5,898  89 


$149,163  19 


85,808  06 


86,808  06 


No.  57.] 


AND  SEWERAGE  BOARD. 


59 


ObNBBAL  CBL41LA.CTBB  OF  EXPSNDXTTTBBS. 


For  the  Ye&r  ending 
December  31,  1911. 


Amount  brought  foruHKrdt 


South  Metropoliian  Sy^em  —  Con. 
General  aupervision:  — 
Chief  enginew  and  aasiatantSt        .... 

Rent 

Heating,  lighUng  and  oare  of  building, 

Repairs  of  building, 

Poetage, 

Priming,  stationexy  and  office  supplies. 

Telephones 

Traveling  expenses, 

MisoeUaneous  expenses, 


Ward  Street  pumping  station:  — 

Labor, 

Fuel 

Oil  and  waste,        .... 

Water 

Faking 

Repairs  and  renewals,    . 

Telephones, 

General  supplies,    .... 
Miscellaneous  supplies  and  expenses, 

Quinoy  pumping  statbn:  — 

Labor, 

Fuel, 

Oil  and  waste,        .... 

Water, 

Packing, 

Repairs  and  renewals,    . 

Telephones 

General  supplies,    .... 
Miscellaneous  supplies  and  expenses. 

Nut  Island  screen-house:  — 

Labor 

Fuel, 

Oil  and  waste,        .... 

Water 

Packing, 

Repairs  and  renewals,    . 

Telephones, 

General  supplies,    .... 
Miscellaneous  supplies  and  expenses. 


Amount  earriod  forward, 


$6,341  61 

661  06 

619  78 

81  29 

210  19 

189  13 

109  00 

1  00 


$19,139  74 

7.466  28 

309  25 

1.848  80 

106  86 

820  70 

94  78 

976  34 

439  92 


$6.946  88 

1,620  86 

76  79 

839  78 

11  86 

128  12 

36  06 

103  94 

233  61 


$7,881  60 

2,424  26 

62  18 

366  76 

19  10 

10  40 

56  74 

489  64 

71  68 


$5308  06 


7,168  06 


80,704  U 


9,497  79 


11,361  15 


$64,534  17 


60 


METROPOLITAN  WATER 


[Pub.  Doc. 


Gbnbral  Chabactib  of  Expbndxtusbs. 


For  tli0  Year  ending 
December  31. 1911. 


Amount  brought  forward. 


South  Metropolitan  5y«tem-— Con. 
Sewer  linee.  buildings  and  grounds:  -^ 

Engineering  assistants. 

Labor, 

Automobiles, 

Briok,  cement  and  lime. 

Castings,  ironivork  and  metals,     .       •        .        . 

Freight,  express  and  teaming 

Fuel  and  lighting, 

Jobbing  and  repairing, 

Lumber, 

l£aohinery,  tools  and  applianoes 

Paints  and  oils, 

Rubber  and  oiled  goods, 

Sand,  gravel  and  stone, 

Telephones 

Traveling  expenses 

General  supplies, 

Miscellaneous  expenses, 


City  of  Boston,  for  pumping  and  interest. 
Horses,  vehicles  and  stable  account. 


Total  for  South  Metropolitan  System, 


S2.650  00 

19,749  38 

437  64 

440  38 

131  63 

102  80 

21  00 

840  84 

127  77 

218  55 

74  62 

45  49 

35  40 

615  68 

224  83 

24  27 


164.53117 


26,34010 

7.700  00 
2.924  92 


$100,199  3» 


(6)     Receipts. 

The  receipts  from  the  sales  of  property,  from  rents  and  from  other 
sources,  have  been  credited  as  follows :  — 


Account. 


For  the  Year  ending 
December  31, 1911. 


From  Beginning  of  YfoA 
to  December  31, 1911. 


North  Metropolitan  Sjrstem  —  construction. 
South  Metropolitan  System  —  construction. 
North  Metropolitan  System  —  maintenance. 
South  Metropolitan  System  —  maintenance. 
Metropolitan  Sewerage  Loans  Sinking  Fund, 

Totals, 


11,168  86 
231  38 
357  43 
378  46 
250  20 


12,395  33 


$64,560  64 

13,632  51 

14,908  66 

2.108  66 

1,802  59 


$97,103  06 
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(c)     Assets. 
The  following  is  an  abstract  of  the  assets  of  the  Sewerage  Works, 
a  complete  schedule  of  which  is  kept  on  file  in  the  office  of  the 
Board :  — 

Office  fumiture^  fixtures  and  supplies;  engineering  and  scientific  instruments 
and  supplies;  horses,  vehicles,  field  machinery,  etc.;  machinery,  tools  and 
other  appliances  and  supplies;  real  estate  connected  with  works  not  com- 
pleted; completed  works,  including  real  estate  connected  therewith. 

(d)     Liabilities. 

The  sums  due  on  monthly  pay  rolls  amount  to  $650.72  and  there 
are  bills  for  current  expenses  which  have  not  yet  been  received. 

Amounts  on  Monthly  Estimates,  not  due  untU  Completion  of  Contracts  or 

until  Claims  are  settled. 


Naiih. 

Work. 

Amount. 

Hish-level  Sewer:  — 
National  Contracting  Co., 
£.  W.  Everaon  A  Co., 

Higb-leyel  Sewer  Extension:  — 
Timothy  J.  O'Connell,      . 
Geo.  M.  Bryne  Co 

North  Metropolitan  Construction:  — 
AlIi»<:}halmerB  Co.,   .... 

A.  G.  TonuweUo,       .... 

Sect.  73,  contract  abandoned,         .... 
Sect.  75.  contract  14 

Sect.  82,  in  part,  contract  57,          .... 
Sect.  85.  in  part,  contract  63,          .... 

Addition  to  pumping  plant  at  East  Boston  pump- 
ing station,  contract  73, 

Sect.  66,  Maiden-Everett  extension,  contract  81,    . 

15,516  17  > 
1,000  00 

60  00 
2.508  51 

3.700  00 
2.960  85 

>  Damages  claimed  by  the  Commonwealth  on  account  of  the  abandonment  of  the  contract  exceed  this 
amount. 

Claims  have  been  made  by  the  following  parties,  but  it  is  impos- 
sible to  state  the  amounts  due  for  land  and  other  damages,  as  no 
sums  have  been  agreed  upon,  and  suits  are  now  pending  in  the  courts 
for  the  determination  of  most  of  them :  — 

Anna  L.  Dunican,  Carrie  S.  TJrquhart,  N.  Jefferson  Urquhart, 
Edwin  N.  Urquhart,  Richard  Jones,  James  Doherty,  Michael  Xi- 
land,  William  H.  Gibbons,  Francis  Normile,  George  A.  Goddard. 

Vni.    RAINFALL  AND  WATER  SUPPLY. 

The  past  year  has  added  another  to  a  remarkable  series  of  years 
of  small  rainfall.  The  total  rainfall  during  the  year  was  about  38.5 
inches,  or  about  7  inches  below  that  of  a  long  period  of  years  in  the 
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past.  Though  there  was  a  slight  increase  in  the  amount  of  rainfall 
over  that  of  the  preceding  and  two  or  three  previous  years,  owing 
to  the  conditions  under  which  the  rain  fell,  a  smaller  quantity  was 
gained  for  consumption.  The  amount  of  water  collected  from  the 
various  watersheds  from  which  the  water  is  drawn  for  the  supply 
of  the  Metropolitan  District  was  less  than  that  recorded  in  any 
previous  year  in  which  measurements  have  been  taken. 

The  Wachusett  watershed  yielded  for  consumption  a  daily  average 
per  square  mile  of  682,000  gallons,  while  the  average  for  the  15  years 
during  which  the  measurements  have  been  made  has  been  1,107,000 
gallons;  and  the  Sudbury  watershed  yielded  a  daily  average  of 
614,000  gallons  per  square  mile  as  against  a  daily  average  of  1,013,- 
000  gallons  per  square  mile  during  the  37  years  for  which  records 
have  been  kept  It  is  thus  shown  that  the  yield  in  the  past  year  of 
the  two  watersheds  was  respectively  61.6  and  60.7  per  cent,  of  the 
average  amoimt  yielded  in  the  series  of  years. 

The  small  quantity  of  water  collected  for  the  water  supply  during 
the  year  1911  is  indicated  by  the  accompanying  diagram  in  compar- 
ison with  the  larger  quantity  collected  in  each  of  the  previous  years. 
The  diagram  also  illustrates  the  recurrence  during  the  last  four  years 
of  a  dry  period  similar  to,  but  still  more  severe  than  that  of  the  four 
years  ending  with  1883,  which  has  hitherto  been  looked  upon  as  a 
period  of  minimum  water  supply  unprecedented  in  the  records. 

IX.    CONSUMPTION  OF  WATER. 

For  the  third  consecutive  vear  there  has  been  a  reduction  in  the 
quantity  of  water  required  for  the  consumption  of  the  Metropolitan 
District.  The  maximum  quantity  of  water  supplied  to  the  Dis- 
trict was  reached  in  the  year  1908,  when  the  daily  average  consump- 
tion was  125,441,000  gallons,  or  129  gallons  for  each  person.  The 
daily  average  consumption  per  capita  fell  in  1909  to  119  gallons, 
in  1910  to  110  gallons,  and  in  the  past  year  it  was  still  farther  re- 
duced to  106  gallons,  or  a  total  consumption  of  109,994,800  gallons 
per  day.  There  is  a  slight  difference  between  the  quantities  deliv- 
ered to  the  various  cities  and  towns,  as  measured  by  the  Venturi 
meters,  and  the  total  quantity  indicated  as  delivered  to  the  District 
by  the  computation  of  the  amount  pumped  at  the  several  pumping 
stations  and  of  the  amount  flowing  in  the  Weston  Aqueduct,  on  ac- 
count of  the  small  amount  supplied  to  the  stations  and  outside  the 


COMW^RATIVE  AMOUNTS  OF  WATER  COLLECTED  IN  THE 

DIFFERENT  YEARS  ON  THE  SUDBURY  AND  WACHUSEH 

WATERSHEDS  PER  SQUARE  MILE  OF  WATERSHED. 


SUDBURY  WATERSHED. 
1875  -  1911 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 

1893 
1894 

1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 

1911 


WACHUSETT   WATERSHED. 
1897  -  1911 


1897 
1898 
1899 
1900 

1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 

1911 


\i 
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District  and  that  I68t  by  leakage  from  the  distributing  reservoirs  and 
pipe  mains. 

In  11  of  the  municipalities  there  was  a  decrease  in  the  daily  per 
capita  consumption.  The  largest  decrease  was  in  the  city  of  Med- 
ford  and  in  the  town  of  Stoneham,  where  the  reduction  per  capita 
was  respectively  11  and  18.  The  city  of  Boston  reduced  its  daily  con- 
gumption  from  130  to  124  gallons  per  person,  and  this  reduction 
accounts  chiefly  for  the  gratifying  decrease  of  the  total  consump- 
tion of  the  District. 

There  were  5  municipalities  in  which  there  was  an  increase  in 
the  per  capita  consumption^  Belmont  showing  an  increase  of  12  gal- 
lons, Nahant  of  7  gallons,  Eevere  of  4  gallons,  and  Maiden  and 
Arlington  of  a  single  gallon  each.  Milton  and  Swampscott  main- 
tained the  same  rate  as  in  the  preceding  year. 

During  the  past  year  14,099  water  services,  new  and  old,  in  the 
District  were  equipped  with  meters,  and  there  was  a  substantial  com- 

■ 

pliance  with  the  Meter  Act  of  the  year  1907  both  in  the  installa- 
tion of  meters  on  all  new  services  and  the  equipment  with  meters 
of  at  least  five  per  cent,  of  all  the  old  services.  The  cities  of  Med- 
ford  and  Melrose  and  the  towns  of  Watertown,  Milton,  Winthrop, 
Belmont  and  Swampscott  have  now  meters  upon  all  their  services, 
and  the  cities  of  Maiden  and  Chelsea  have  metered  about  94  per  cent, 
of  all  services.  The  city  of  Boston  installed  an  increased  number  of 
meters  during  the  past  year,  but  its  percentage  of  the  number  of  its 
services  metered  (27.33)  is  still  the  lowest  in  the  list  The  cities  of 
Quincy  and  Chelsea  were  especially  active  in  the  metering  of  old 
services. 

The  weather  conditions  of  the  past  and  the  preceding  year  were 
similar  and  in  general  favorable  to  a  low  consumption  of  water,  but 
the  increasing  introduction  of  meters  must  be  considered  as  the  prin- 
cipal factor  in  the  reduction  of  consumption. 

It  is,  however,  apparent  more  than  ever  that  there  is  a  great  waste 
of  water  in  the  Metropolitan  District  which  the  increasing  use  of 
meters  does  not  prevent.  Notwithstanding  the  large  actual  decrease 
in  the  total  quantity  of  water  which  is  supplied,  the  amount  which  is 
drawn  from  the  pipes  between  the  hours  of  1  and  4  in  the  morning 
has  not  decreased ;  the  amount  thus  drawn  between  these  hours,  when 
the  necessary  use  is  comparatively  small,  has  been  at  the  rate  of  more 
than  68  gallons  per  day  for  each  inhabitant  of  the  District.     There 
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is  a  constant  leakage  of  water  due  to  defective  local  pipes  and  bad 
house  plumbing  and  to  incessant  flow  from  the  faucets,  by  which 
water  is  wasted  to  the  extent  probably  of  one-third  of  the  ^itire 
supply  afforded. 

This  situation  demands  more  careful  supervision  on  the  part  of 
the  responsible  authorities  of  the  various  cities  and  towns  and  the 
adoption  of  rigorous  measures  of  prevention.  Unless  such  means  of 
checking  the  unnecessary  and  wasteful  consumption  shall  be  taken  by 
the  local  authorities  it  would  seem  that  the  Legislature  may  be  called 
upon  to  impose  upon  metropolitan  agents  the  duty  of  exercising  such 
supervision  and  inspection,  not  only  in  the  interest  of  economy  for 
the  District  and  of  delaying  the  time  when  additional  sources  of  sup- 
ply must  be  sought  and  new  and  extensive  works  be  constructed,  but 
also  in  behalf  of  the  remote  communities  of  the  Commonwealth  whose 
properties  and  rights  will  have  to  be  yielded  up  for  the  benefit  of  the 
Metropolitan  District  All  reasons  demand  of  the  Metropolitan  cities 
and  towns  the  adoption  of  proper  measures  for  the  conservation  of  the 
present  water  supply  and  the  limitation  of  the  consumption  of  water 
to  the  legitimate  and  necessary  requirements  of  their  people. 

The  accompanying  diagram,  similar  to  that  which  has  been  given 
in  past  reports,  showing  the  average  rate  of  consumption  in  the  past 
year  during  the  entire  day  and  between  the  hours  of  1  and  4  in  the 
morning,  graphically  illustrates  the  need  of  renewed  attention  to  the 
subject  of  unnecessary  and  wasteful  consumption,  as  well  as  the  in- 
fluence of  the  general  use  of  meters  prevailing  in  a  portion  of  the 
cities  and  towns  of  the  District 

In  addition  to  the  quantity  of  water  which  is  supplied  to  the  cities 
and  towns  of  the  Metropolitan  District  a  total  of  1,260,622,200  gal- 
lons, an  equivalent  of  3,453,700  gallons  per  day,  have  been  drawn 
from  the  Metropolitan  Water  sources  at  various  points  for  the  benefit 
of  places  outside  of  the  District,  for  which  the  sum  of  $11,820.29  has 
been  received  during  the  year. 

In  accordance  with  the  provisions  of  the  Legislature  the  city  of 
Worcester  has  diverted  from  the  Wachusett  watershed  a  total  of 
759,800,000  gallons  for  its  uses,  and  the  town  of  Framingham,  by 
like  provisions,  has  drawn  from  Farm  Pond  and  the  Sudbury  Aque- 
duct for  its  water  supply  264,000,000  gallons,  for  which  compensation 
is  provided. 
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Under  permanent  arrangements  made  with  the  Board,  water  to  the 
amount  of  53,053,000  gallons  has  been  furnished  for  its  main  supply 
to  the  Westborough  State  Hospital  from  the  open  channel  of  the 
Wachusett  Aqueduct;  and,  directly  from  the  Metropolitan  Works, 
32,598,000  gallons  have  been  furnished  to  the  United  States. Govern- 
ment for  its  uses  on  Peddock's  Island;  and  4,782,500  gallons  have 
been  supplied  to  a  portion  of  the  town  of  Saugus  which  is  connected 
with  the  water  works  of  the  town  of  Revere. 

Under  the  recent  statute  authorizing  the  Board  to  furnish  water 
to  cities  and  towns  outside  of  the  District  in  cases  of  temporary 
emergencies,  the  town  of  Wakefield  was  in  the  latter  part  of  the  year 
supplied  with  a  total  of  83,948,700  gallons,  and  the  city  of  Worces- 
ter with  62,440,000  gallons. 

Although  it  does  not  in  any  degree  afford  a  reason  or  excuse  for 
neglecting  any  means  which  may  be  possible  for  conserving  the  sup- 
ply for  the  future,  it  is  gratifying  that,  notwithstanding  the  almost 
unprecedented  small  amount  of  rainfall  following  a  series  of  dry 
years  unknown  to  the  past  records,  the  Metropolitan  District  has 
during  the  past  year  been  brought  neither  to  inconvenience  nor  appre- 
hension on  account  of  the  scarcity  of  water,  and  has  been  able  to 
assist  two  other  communities  in  the  emergencies  which  they  have 
suffered. 

X.    RECOMMENDATIONS  FOR  LEGISLATION. 

In  its  preliminary  report  to  the  Legislature  the  Board  has  not 
asked  for  authority  to  construct  any  additional  works  for  the  Metro- 
politan Water  System,  and  the  loans  already  authorized  are  deemed 
sufficient  for  the  completion  of  the  works  in  progress.  Neither  has 
any  construction  been  called  for  in  the  South  Metropolitan  Sewerage 
System. 

The  Board  has,  however,  been  compelled  to  ask  for  authority  to 
proceed  to  supply  new  screening  machinery  for  the  East  Boston 
pumping  station  and  to  construct  a  supplementary  sewer  in  the 
Mystic  valley,  both  of  these  works  being  in  the  North  Metropolitan 
Sewerage  System,  The  reasons  for  these  requests  are  given  in  the 
preliminary  annual  report  as  follows :  — 

The  original  plan  for  the  improvement  and  extension  of  the  East  Boston 
pumping  station  contemplated  new  screening  machinery.     The  amount  esti- 


66  METROPOLITAN  WATER  [Pub.  Doc. 

mated  as  neeessary  for  the  purpose,  however,  was  not  included  in  the  appro- 
priation as  made  by  the  Legislature.  Now  that  the  other  work  has  been 
completed  the  Board  deems  it  advisable  to  remedy  the  defects  existing  in 
this  machinery.  The  screens  are  now  operated  under  ground  in  a  deep  pit, 
and  their  operation  is  not  only  difficult  and  unsanitary,  but  is  expensive  and 
uneconomical.  The  Board,  therefore,  has  reconunended  that  authority  be 
given  to  acquire  additional  land  and  to  provide  new  machinery  for  the  par- 
pose.  The  sum  of  $28,000  is  estimated  as  the  amount  necessary  to  aceomplish 
the  improvement. 

The  Board  finds  itself  compelled  to  call  attention  to  the  situation  relative 
to  the  disposal  of  the  sewage  in  the  Mystic  Valley  and  to  reconunend  that 
measures  be  taken  for  the  relief  of  the  conditions  which  now  prevail  there. 

The  Metropolitan  Sewerage  Commission,  as  early  as  the  year  1890,  planned 
to  dispose  of  the  sewage  and  manufacturing  wastes  of  the  city  of  Woburn 
and  the  towns  of  Winchester  and  Stoneham  by  purchasing  from  the  dty  of 
Boston  the  old  Mystic  Valley  sewer,  which  had  been  originally  constmcted 
to  protect  the  Mystic  water  supply,  and  by  building  in  addition  a  new  Metro- 
politan sewer.  It  was  anticipated  that  the  two  sewers  would  be  suffideni 
in  the  natural  course  of  events  to  provide  for  this  district  for  a  long  period 
of  years.  Since  the  date  when  this  system  was  projected  there  has  been  a 
Urge  and  unanticipated  increase  in  population  in  this  region,  due  in  part  to 
more  extended  transit  fadlities,  and  there  has  also  been  a  lai^  growth  in 
the  tanning  and  other  manufacturing  establishments. 

The  quantity  and  character  of  the  sewage  and  of  other  matters  which  are 
received  in  the  Metropolitan  sewers  have  been  a  subject  of  serious  considera- 
tion for  several  years.  The  Board  has  caused  the  adoption  of  various 
measures  for  meeting  the  difficulties  existing  and  for  the  purpose  of  post- 
poning the  time  in  which  a  supplementary  sewer  shall  be  required  for  the 
Mystic  Valley.  There  has  been  a  substantial  compliance  with  the  require- 
ments of  the  Board  that  the  tanneries  and  other  manufacturing  establish- 
ments should  prevent,  by  settling  tanks  or  otherwise,  the  entrance  into  the 
sewers  of  the  objectionable  wastes  which  not  only  increase  the  volume  of 
matter  received,  but,  being  of  a  glutinous  character,  dog  the  sewers  and 
decrease  their  canying  capacity.  There  are,  however,  very  large  quantities 
of  liquids  discharged  into  the  sewers  from  these  establishments,  and  a  great 
increase  in  these  quantities  seems  imminent  in  the  near  future  on  account 
of  projected  extensions  of  existing  works  and  erection  of  new  establishments. 
At  the  same  time  there  is  a  large  and  steady  increase  in  the  population  con- 
tributing sewage. 

The  old  Mystic  Valley  sewer  and  the  additional  Metropolitan  sewer,  con- 
structed by  the  Metropolitan  Sewerage  Commission  have  a  combined  maximum 
capadty  at  the  point  where  the  old  Mystic  sewer  ends  of  about  14,000,000 
gallons  per  day.  This  capacity  has  at  times  not  only  been  reached  but  in 
certain  periods  of  successive  hours  in  the  day  has  been  greatly  exceeded, 
having  reached  a  maximum  of  discharge  of  about  17,300,000  gallons  per  day 
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and  in  a  few  eases  in  the  past  there  have  been  actual  overflows  from  the 
manholes.    There  have  been  like  overflows  from  the  local  sewers. 

Very  recent  events  have  tended  to  hasten  the  Board  to  the  conclusion  that 
it  should  now  advise  entering  upon  the  construction  of  a  new  supplementary 
sewer  during  the  present  year. 

The  town  of  Winchester  has  in  the  past  year  entered  upon  certain  large 
improvements  affecting  the  Aberjona  River  and  the  regio.n  through  which 
the  present  sewers  pass,  which,  if  carried  out,  will  seem  to  demand  a  change 
and  improvement  in  the  sewage  disposal. 

The  Legislature  of  last  year  by  chapter  291  authorized  and  directed  the 
State  Board  of  Health  to  prevent  the  entrance  or  discharge  of  sewage  or  any 
other  substance,  which  might  be  injurious  to  the  public  health  or  might  tend 
to  create  a  public  nuisance,  into  any  part  of  the  Aberjona  River  or  its  tribu- 
taries, and  the  statute  further  provides  that  whoever  permits  the  entrance  or 
discharge  therein  of  any  sewage  or  other  such  substance  shall  be  punished 
by  a  fine  not  exceeding  $500  for  each  offense. 

It  is  the  opinion  of  our  engineers,  notwithstanding  the  disposal  of  the 
objectionable  factory  wastes  in  tanks,  which  has  been  effected  recently,  that 
under  present  jMissible  circumstances  times  may  occur,  as  in  the  past,  when 
it  will  be  impossible  to  convey  away  all  the  sewage  matter  entering  the  two 
sewers  and  consequently  to  prevent  overflows  directly  or  indirectly  into  the 
Aberjona  River. 

To  keep  the  sewers  in  the  present  condition  so  as  to  dispose  of  the  sewage, 
as  it  has  been  accomplished,  has  required  extraordinary  inspection  and  con- 
stant cleaning  and  flushing  and  enforcement  of  regulations,  involving  an 
expense  of  nearly  $10,000  a  year,  the  larger  part  of  which  would  not  be 
required  if  a  new  sewer  as  projected  be  built. 

It  therefore  seems  to  the  Board  that  it  cannot  longer  delay  in  asking  for 
authority  to  begin  the  construction  of  a  supplementary  sewer  during  the 
coming  year. 

Such  a  new  sewer  as  recommended  by  the  engineers  would  extend  from  a 
point  near  the  boundary  line  between  the  city  of  Wobum  and  the  town  of 
Winchester  and  after  making  connection  with  the  Stoneham  branch  proceed 
through  the  congested  district  of  Winchester  and  join  the  existing  large 
Metropolitan  main  sewer  in  West  Medford,  whence  this  main  has  a  safe 
carrying  capacity  for  the  whole  district  for  many  years  to  come.  This  new 
sewer  as  proposed  would  have  a  length  of  about  3.2  miles  and  a  size  varying 
from  3  feet  to  4  feet  in  diameter,  with  a  carrying  capacity  of  about  22,000,- 
000  gallons  per  day.    The  cost  of  its  construction  is  estimated  at  $350,000. 

The  Board  therefore  recommends  that  the  necessary  authority  be  givei\ 
for  the  issuance  of  bonds  to  the  amount  of  $378,000  on  account  of  the  Metro- 
politan Sewerage  Loan  Fund,  North  System,  in  order  to  provide  for  supplying 
the  screening  machinery  at  the  East  Boston  pumping  station  and  for  the 
construction  of  the  supplementary  sewer  in  the  Mystic  Valley. 
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XL    FUTURE  WORK. 

The  Board  has  estimated  that  the  maintenance  and  operation  of 
the  works  for  the  water  supply  and  its  distribution  to  the  cities  and 
towns  of  the  Metropolitan  Water  District  will  require  for  the  cur- 
rent year  the  sum  of  $426,000,  and  of  the  works  for  the  collection 
of  sewage  in  the  Metropolitan  Sewerage  Districts  and  its  disposal 
will  require  an  expenditure  of  $268,050,  a  total  estimated  expendi- 
ture for  the  current  year  of  $694,050.  Although  this  total  estimated 
as  necessary  to  be  expended  is  about  $20,000  greater  than  that  of 
last  year,  largely  by  reason  of  the  acts  of  the  Legislature  amendmg 
the  eight-hour  law  and  establishing  $2.25  a  day  as  the  minimum 
wage  of  laborers,  the  total  which  will  be  required  to  be  assessed  upon 
the  District  will,  it  is  anticipated,  be  less  than  that  called  for  last 
year,  on  account  of  the  income  arising  from  the  operation  of  the 
Wachusett  power  plant 

The  estimates  of  the  amount  required  include  a  request  for  the 
sum  of  $20,000,  which  may  be  expended  by  the  Board  from  time 
to  time  for  the  protection  and  improvement  of  the  water  supply,  as 
new  menaces  to  the  purity  of  the  water  upon  the  different  watersheds 
appear,  or  as  the  sources  of  danger  become  more  threatening. 

There  remains  to  be  completed,  as  already  authorized,  a  portion 
of  the  60-inch  main  pipe  line  which  is  to  constitute  a  second  main 
for  bringing  the  supply  of  water  from  the  terminus  of  the  Weston 
Aqueduct  to  the  Chestnut  Hill  Reservoir,  the  part  to  extend  from 
the  Charles  River  to  Valentine  Street  in  ITfewton,  a  distance  of  about 
14,400  feet,  not  yet  having  been  constructed.  It  is  anticipated  that 
the  portion  of  the  line  completed  will  relieve  the  pressing  immediate 
needs  and  that  it  will  not  be  necessary  to  enter  upon  the  construc- 
tion of  the  remainder  of  the  line  during  the  coming  season. 

The  extension  of  the  main  pipe  line  from  Forest  Hills  to  the 
central  portion  of  Hyde  Park  in  order  to  furnish  a  water  supply 
to  that  district,  which  has  now  become  a  part  of  the  city  of  Boston, 
has  been  nearly  completed.  A  new  pumping  station  which  is  neces- 
sary in  order  to  supply  water  to  that  section  with  the  pressure  which 
is  ultimately  desired  has  been  begun  and  will  be  erected  in  the  com- 
ing season.  Two  new  pumping  engines  will  be  installed  in  the 
station. 

While  the  construction  of  no  large  water  works  is  called  for  in  the 
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coming  year,  considerable  engineering  labor  will  be  necessary  in 
order  to  bring  to  entire  completion,  with  the  necessary  record  plans, 
the  works  which  have  been  recently  finished  or  are  near  completion. 

The  Board  has  been  called  upon  to  make  investigations  and  fur- 
nish information  relative  to  supplying  water  to  municipalities  not 
now  included  *in  the  Metropolitan  Water  District,  and  it  does  not 
seem  improbable  that,  owing  to  the  scarcity  of  the  water  supply  in 
several  cities  and  towns  during  the  past  year,  the  Board  will  be 
called  upon  by  the  Legislature  at  the  present  session  to  construct 
works  in  order  to  furnish  a  water  supply  to  some  other  municipalities 
not  now  included  in  the  Metropolitan  Water  District 

The  Board  has  made  in  its  preliminary  report  to  the  Legislature 
recommendations  for  construction  which,  if  adopted,  will  require 
extensive  work  upon  the  North  Sewerage  System,  these  being  the 
provision  of  new  screening  machinery  in  connection  with  the  im- 
provements at  the  East  Boston  pumping  station,  and  the  building  of 
an  additional  main  sewer  in  the  Mystic  valley. 

The  Board  has  still  under  consideration  the  adequacy  of  the  pres- 
ent works  properly  to  dispose  of  the  large  amount  of  sewage  which  is 
discharged  into  the  harbor  from  the  Deer  Island  outlet,  and  it  is 
probable  that  some  measures  will  be  called  for  in  the  early  future 
in  order  to  provide  a  better  and  more  effective  method  by  which  the 
sewage  shall  be  disposed  of  when  discharged  into  the  sea. 

The  detailed  reports  of  the  Chief  Engineer  of  the  Water  Works 
and  of  the  Chief  Engineer  of  the  Sewerage  Works,  with  various 
tables  and  statistics  are  herewith  presented. 

Respectfully  submitted, 

HENKY  H.   SPEAGTJE, 
HENET  P.  WALCOTT, 
JAMES   A.   BAILEY,    Jh., 
Metropolitan  Water  and  Sewerage  Board. 

Boston,  Febraary26,  1912. 
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EEPORT  OF  CHIEF  ENGINEER  OF  WATER  WORKS. 


To  the  Metropolitan  Water  and  Sewerage  Board. 

Gentlemen  :  —  The  following  is  a  report  of  the  work  done  under 
the  charge  of  the  Chief  Engineer  of  the  Metropolitan  Water  Works 
for  the  year  ending  December  31,  1911, 

Geneeal  Statement. 
The  Chief  Engineer  has  charge  of  the  design  and  construction  of 
all  new  works^  and  of  the  maintenance  and  operation  of  all  the  works 
controlled  by  the  Metropolitan  Water  and  Sewerage  Board  for  supply- 
ing water  to  the  eighteen  municipalities  which  have  received  their 
supply  from  the  Metropolitan  Works. 

Okqanization. 
The  Chief  Engineer  has  had  the  following  assistants :  — 

William  E.  Foss, .        .    Assistant  to  Chief  Engineer. 

Elliot  E.  B.  Allardice,.    Superintendent,  Wachusett  Department. 

diaries  E.  Haberstroh,    Superintendent,  Sudbury  Department. 

Samuel  E.  Killam,       .    Superintendent,  Pipe  Lines  and  Reservoirs,  Distri- 

hution  Department. 

Arthur  E.  O'Neil,  .  Superintendent,  Pumping  Stations,  Distrttmtion  De- 
partment. 

Alfred  A.  Doane,  .  .  Division  Engineer,  specially  in  charge  of  engineer- 
ing work  at  pumping  stations. 

Bar;dllai  A.  Rich^         .    Assistant  Engineer,  employed  until  December  20, 

1911. 

Clifford  Foss,        .        .    Assistant  Engineer. 

Benjamin  F.  Hancox,  .    Assistant  in  charge  of  Drafting  Department. 

James  W.  Killam,        .    Assistant  Engineer,  in  charge  of  tests  of  coal  and 

oil. 

William  E.  Whittaker,     Office  Assistant. 

Arthur  W.  Walker,      .    Biologist. 

William  W.  Locke,      .    Sanitary  Inspector. 

At  the  beginning  of  the  year  the  engineering  force,  including  those 
engaged  upon  both  the  construction  and  maintenance  of  the  works, 
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numbered  51,  and  at  the  end  of  the  year,  46.    The  average  force  was 
constituted  as  follows :  — 

Chief  Engineer, 1 

Department  Superintendents, 4 

Division  Engineers, 2 

Assistant  Engineers, 7 

Assistant  Engineer  and  Sanitary  Inspector, 1 

Draftsmen, 3 

Instrumentmen, 7 

Rodmen, 6 

Inspectors, 2 

Office  Assistant, 1 

Biologists, 2 

Sanitary  Inspectors, 2 

Stenographers, 4 

Clerks, 5 

Photographer, 1 

Messengers, 2 

50 

There  has  also  been  a  maintenance  force,  exclusive  of  the  engineers 
above  mentioned,  averaging  225,  employed  in  the  operation  of  the 
several  pumping  stations  and  in  connection  with  the  maintenance  of 
the  reservoirs,  aqueducts  and  pipe  lines,  and  in  doing  minor  con- 
struction work. 

The  number  of  men  employed  in  the  maintenance  force  of  the 
several  departments  has  been  as  follows:  — 


Bccinning 
oxYear. 


End  of  Year. 


Average. 


Waehuaett  Deportment, 

Sudbury  Department 

Distribution  Department,  pipe  lines  and  reservoirs, 
Distribution  Department,  pumping  service, 


30 
56 
91 
58 


244 


47 
44 

68 


219 


47 
51 
71 
66 


225 


*  In  addition  to  the  men  employed  directly  by  the  Board,  a  force 
averaging  79  men,  reaching  a  maximum  of  slightly  less  than  200  in 
September,  was  employed  from  March  20  to  December  15  by  the 
contractors  engaged  in  constructing  new  works. 
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CONSTRUCTION. 

60-Inoh  Supply  Main  fhom  the  Weston  Aqueduct. 

This  work  was  authorized  by  the  Legislature  in  1909,  and  a  con- 
tract for  furnishing  8,000  tons  of  60-inch  pipes  was  made  in  that 
year.  Contracts  for  laying  the  pipes,  for  the  construction  of  a  con- 
crete-lined rock  tunnel,  and  for  363  feet  of  cement-lined  steel  pipe 
were  made  in  1910.  Two  of  the  contracts,  covering  the  laying  of 
16,920  feet  of  60-inch  pipe,  were  completed  in  that  year.  During 
the  past  year  the  contract  with  Joseph  Hanreddy  for  building  the 
tunnel  and  laying  the  steel  and  cast-iron  pipes  at  both  ends  connect- 
ing with  the  60-inch  cast-iron  pipes  laid  in  1910,  has  been  completed, 
and  the  main  was  placed  in  service  on  November  4,  1911.  At  the 
end  of  the  year  1910,  Mr.  Hanreddy  had  practically  finished  the  ex- 
cavation of  the  tunnel,  2,040  feet  long,  and  had  laid  664  feet  of  60- 
inch  cast-iron  pipe.  The  work  remaining  to  be  done  consisted  of 
lining  the  tunnel  and  laying  and  lining  the  cement-lined  steel  pipe. 
Active  operations  were  resumed  during  the  latter  part  of  March  in 
cleaning  and  trimming  the  tunnel  preparatory  to  placing  the  concrete 
lining.  On  April  14  the  placing  of  concrete  in  the  bottom  of  the 
tunnel  was  begun,  with  a  force  of  22  men  and  2  mules.  The  method 
employed  in  lining  the  tunnel  was  as  follows:  The  bottom  of  the 
tunnel  was  first  covered  with  concrete  to  an  elevation  9  inches  below 
the  elevation  of  the  finished  invert.  Steel  forms  of  the  Blaw  col- 
lapsible type  were  then  set  up  and  the  side  walls  and  top  of  the  tunnel 
were  formed,  after  which  the  forms  were  removed  and  the  invert 
cleaned  and  filled  to  the  finished  grade.  Each  of  these  operations 
was  begun  near  the  centre  of  the  tunnel  and  carried  on  toward  each 
portal.  The  concrete  lining,  with  the  exception  of  grouting,  was  com- 
pleted from  Station  18  to  the  west  portal  on  June  15,  and  to  the  east 
portal  on  August  11.  In  order  that  all  voids  between  the  concrete 
lining  and  the  rock  should  be  thoroughly  filled,  and  for  the  further 
purpose  of  preventing  leakage  from  the  tunnel  when  subject  to  an 
internal  pressure  of  20  pounds  per  square  inch,  1^^  inch  wrought- 
iron  pipes  were  built  into  the  lining  of  the  tunnel,  extending  into  the 
spaces  above  the  lining  which  could  not  be  thoroughly  filled  by  hand 
labor.     Through  these  pipes,  which  were  spaced  irregularly  but  an 
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average  of  17  feet  apart  for  the  whole  length  of  the  tunnel,  there  was 
forced  292  cubic  yards  of  Portland  cement  grout  under  a  pressure  of 
60  pounds  per  square  inch.  The  grout  was  composed  of  equal  parts 
of  Portland  cement  and  finely  screened  sand  mixed  dry,  to  which 
sufficient  water  was  added  to  obtain  a  mixture  which  would  flow 
freely  through  the  interstices  in  the  concrete  and  seams  in  the  rock. 
The  grouting  was  begun  on  September  21  and  completed  on  Octo- 
ber 3.  Between  October  19  and  23,  the  interior  of  the  tunnel  was 
scraped  and  coated  with  a  wash  of  Portland  cement. 

Between  Station  4  +  36  and  Station  6  +  88  and  between  Station 
26  +  73  and  Station  28  +  34  riveted  steel  pipes  80  inches  in  diameter, 
lined  with  cement  mortar  and  covered  on  the  outside,  with  concrete, 
were  used  to  form  the  connection  between  the  concrete-lined  rock  tun- 
nel and  the  60-inch  cast-iron  pipes.  The  steel  pipes  were  furnished  in 
sections  about  20  feet  long  by  the  Hodge  Boiler  Works  of  East  Boston, 
and  were  placed,  riveted  together,  lined  and  covered  by  the  contractor 
for  building  the  tunnel.  Each  20-foot  section  of  the  pipe  was  made 
of  three  alternately  large  and  small  courses,  each  course  being 
formed  of  a  single  sheet  of  flange  steel  6  feet,  11  inches  wide  and 
5^6  of  an  inch  in  thickness.  The  longitudinal  joints  were  lapped  4% 
inches  and  double-riveted  with  %-inch  rivets  spaced  2%  inches  from 
centre  to  centre.  The  circular  joints  were  lapped  2^2  inches  and 
single-riveted  with  %-inch  rivets  spaced  about  2%  inches  on  centres. 
At  intervals  of  about  40  inches,  pads  6  inches  in  diameter  and  % 
inch  in  thickness  were  riveted  on  top  of  the  pipe,  through  each  of 
which  was  drilled  and  tapped  a  hole  for  a  2-inch  diameter  steel  plug. 

The  placing  and  riveting  together  of  the  2()-foot  sections  of  steel 
pipe  at  the  west  portal  of  the  tunnel  was  begun  on  July  10  and 
finished  on  July  22.  At  the  east  portal  this  part  of  the  work  was 
begun  on  August  21  and  completed  on  September  12.  After  the 
steel  pipes  were  riveted  and  calked,  they  were  thoroughly  cleaned 
both  inside  and  out  by  the  sand-blast  process,  and  immediately  after- 
ward covered  with  a  wash  of  Portland  cement  applied  with  a  brush. 
The  work  of  covering  the  exterior  of  the  steel  pipes  at  the  west 
portal  of  the  tunnel  with  Portland  cement  concrete  was  begun  on 
July  27  and  finished  on  August  11.  At  the  east  portal  this  work 
was  done  between  September  18  and  28.  The  concrete  surrounding 
the  pipes  is  9  feet  8  inches  wide  on  the  bottom  and  6  inches  in  thick- 
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ness  over  the  top  of  the  pipes.  The  lining  of  the  pipes  was  done 
at  the  west  portal  of  the  tunnel  between  August  19  and  September 
15,  and  at  the  east  portal  of  the  tunnel  between  September  27  and 
October  13. 

The  pipes  are  lined  with  Portland  cement  mortar  composed  of  one 
part  of  cement  and  two  parts  of  sand.  These  materials  were  mixed 
with  water  in  barrels  which  were  supported  on  a  platform  placed 
about  4  feet  above  the  pipes.  Blaw  collapsible  steel  forms  were  set 
up  inside  the  pipes,  leaving  a  space  of  2  inches  between  the  outside 
of  the  forms  and  the  inside  of  the  pipes,  and  the  thoroughly  mixed 
material  was  run  into  these  spaces  through  2-inch  pipes  inserted  in 
the  holes  made,  in  the  top  of  the  80-inch  pipes.  The  lining  was  ap- 
plied in  lengths  of  14  feet.  At  the  junctions  between  the  76-inch 
mortar-lined  steel  pipes  and  the  60-inch  cast-iron  pipes,  76-inch  ^ 
60-inch  cast-iron  branches  were  set  and  the  60-inch  outlet  capped,  for 
use  when  an  additional  main  shall  be  required.  The  work  of  refill- 
ing and  surfacing  the  trenches  at  the  tunnel  portals,  removing  the 
contractor's  plant,  replacing  fences,  etc.,  was  completed  on  Novem- 
ber 26. 

At  the  end  of  the  year  there  remained  about  2,800  cubic  yards  of 
broken  stone,  suitable  for  concrete, .  and  1,500  cubic  yards  of  stone 
dust,  suitable  for  surfacing  sidewalks  and  roadways. 

The  cost  of  the  work  done  by  Joseph  Hanreddy  under  his  contract 
was  $114,472.13. 

The  maintenance  force  in  July  made  the  connection  at  Valentine 
Street  in  Newton  between  the  60-inch  main  laid  by  Cavanagh 
Brothers  in  1910  and  the  48-inch  Metropolitan  main  laid  in  1902. 
The  cost  of  connecting  the  48-inch  pipe,  setting  the  branch,  laying 
the  connecting  pipes,  setting  a  36-inch  valve,  and  doing  all  incidental 
work,  was  $1,421.64. 

A  leak  due  to  a  cracked  pipe  was  discovered  a  short  distance  west 
of  Walnut  Street  when  the  pipe  line  was  being  tested.  The  substitu- 
tion of  a  perfect  pipe  cost  $289.23. 

The  leakage  from  this  main,  as  determined  by  meter  measurement 
before  the  main  was  placed  in  service,  was  6  gallons  per  minute  for 
16,928  feet  of  60-inch  main,  and  19  gallons  per  minute  for  2,035 
feet  of  concrete  timnel  and  363  feet  of  76-inch  cement-lined  steel 
pipe. 

The  cost  of  all  work  in  connection  with  the  new  main  from  a  point 
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near  Valentine  Street  to  the  connection  on  Beacon  Street  near  Chest- 
nut Hill  Avenue,  a  distance  of  20,252  feet,  to  December  31,  1911, 
was  $455,090.25,  as  follows :  — 

17j8S4  Feet  of  SO-ineh  Cast-iron  Pipe. 

Pipes,  special  castings  and  valves, $215,198  10 

Venturi  Meter, 2,360  00 

Laying  pipes,  including  pipe-laying  materials  and  earth  exca- 
vation,         66,086  35 

Rock  excavation, 13,327  66 

Valve  chambers  and  concrete  backing  for  curves,      .        .  2,820  65 

Work  in  connection  with  changes  in  underground  structures,  .  6,849  74 
Resurfacing  trench  in  Commonwealth  Avenue,  Newton,  labor  by 

city  of  Newton, 4,357  16 

Making  connections,  testing  and  putting  lines  in  operation,      .  10,703  48 

Real  Estate, 290  40 

Engineering,' 16,380  00 

Total, $338,363  54 

Cost  per  foot,  $18.95. 

363  Feet  of  SO-inch  Steel  Pipe. 

Steel  pipe, $3,725  57 

Laying  steel  pipe,  lining  with  mortar  and  covering  with  con- 
crete,           6,113  69 

Earth  excavation, 4,138  01 

Rock  excavation, 2,538  25 

Engineering, 383  00 

Total, $17,353  52 

Cost  per  foot,  $47.81. 

2,042.5  Feet  of  76-inch  Treasure  Tunnel  in  Bock. 

Tunnel  excavation, $51,074  40 

Crushing  stone, 7,334  25 

Concrete  tunnel  lining, 31,568  81 

Grouting  tunnel, 3,696  50 

Extra  work  on  shafts  at  old  Cochituate  Aqueduct  tunnel,  and 

miscellaneous, 800  00 

Legal  conveyancing  and  expert, 100  55 

Engineering, 4,798  68 

Total, $99,373  19 

Cost  per  foot,  $48.65. 
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New  Supply  Main  to  East  Boston. 

The  construction  of  an  additional  main  for  the  supply  of  East 
Boston  was  begun  in  1910,  and  the  work  was  quite  fully  described  in 
the  report  for  that  year.  At  the  beginning  of  1911  the  work  remain- 
ing to  be  done  was  the  completion  of  the  laying  of  the  36-inch  pipes 
in  the  tunnel  under  Chelsea  Creek,  and  of  connecting  the  pipes  in 
the  tunnel  with  the  pipe  lines  in  East  Boston  and  Chelsea,  also  the 
filling  of  the  tunnel  and  shafts  with  Portland  cement  concrete  and 
constructing  chambers  on  top  of  the  shafts.  This  work  was  com- 
pleted on  January  28,  and  the  main  was  placed  in  service  on  Feb- 
ruary 17. 

The  tunnel  was  built  and  the  pipes  were  placed  in  the  tunnel  by 
day  labor,  under  the  supervision  of  Charles  A.  Haskin.  The  work 
of  laying  the  pipes  connecting  the  pipes  in  the  tunnel  with  the  mains 
of  the  City  of  Boston  in  East  Boston  and  with  the  pipes  laid  by 
contract  in  Chelsea,  including  the  work  of  setting  a  Venturi  meter 
and  the  making  of  the  joints  in  the  pipes  through  the  tunnel,  was 
done  by  the  maintenance  force. 

A  test  of  the  portion  of  the  pipe  line  laid  in  Chelsea  streets,  com- 
prising 725  feet  of  30-inch  pipe  and  2,876  feet  of  36-inch  pipe, 
showed  a  leakage  of  2  gallons  per  minute,  and  a  test  of  the  portion, 
812  feet  in  length,  including  the  tunnel,  showed  a  leakage  of  3.2 
gallons  per  minute. 

The  cost  of  the  whole  work  was  $91,960.49,  as  follows:  — 

729  Feet  of  30-inch  and  3,214  Feet  of  SS-inch  Cast-iron  Pipe  in  Public  Streets. 

Pipes  and  special  castings, .$23,150  04 

Laying  pipes,  including  pipe-laying  materials  and  earth  exca- 
vation,         6,830  90 

Pile  driving  and  timber  foundation, 3,533  08 

Valve  chambers  and  concrete  backing  for  curves,      .        .        .  579  #0 

Work  in  connection  with  changes  in  underground  structures,  * .  2,357  71 

Making  connections,  testing  and  preparing  lines  for  service,      .  3,655  8S 

Engineering  and  preliminary, 2,293  26 

Total, $42,399  87 

Cost  per  foot,  $10.75. 
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504  Feet  of  SS-inch  Cast-iron  Pipe  in  Tunnel  under  Chelsea  Creek, 

Pipes  and  special  castings, $4,386  15 

Tunnel  excavation, 20,400  73 

Brick  lining, 10,544  36 

Laying  36-inch  pipe  in  tunnel, 4,054  72 

Concrete  protection  for  pipes  in  tunnel, 5,737  13 

Testing  line  and  miscellaneous  expenses, 873  65 

Legal,  conveyancing  and  expert, 42  80 

Real  estate, 900  00 

Engineering, 2,621  08 

Total, $49,560  62 

Cost  per  foot,  $98.33. 

Pumping  Engine  fob  Southern  High  Sebvioe. 

The  40,000,000-gallon  triple  expansion  crank  and  fly-wheel  en- 
gine for  which  a  contract  was  made  in  1909  with  the  Holly  Manu- 
facturing Company,  was  first  operated  on  March  27.  This  engine 
was  operated  4,174  hours  and  32  minutes  during  the  year,  equiva- 
lent to  173  days,  22  hours  and  32  minutes,  but  the  official  duty  trial 
has  not  as  yet  been  made. 

Two  boilers  for  supplying  steam  to  this  engine  have  been  furnished 
by  the  Robb-Mumford  Boiler  Company  of  South  Framingham.  One 
of  these  was  delivered  late  in  December,  1910,  and  the  other  on 
January  2,  1911.  They  were  unloaded  from  the  cars  and  placed  in 
position  in  the  boiler-room  by  F.  Knight  &  Son,  Corporation,  for 
the  sum  of  $600. 

The  steam  pipes  forming  the  connections  with  the  existing  pipes 
in  the  boiler-room  were  furnished  by  The  Lumsden  &  Van  Stone 
Company,  for  the  sum  of  $447 ;  and  the  Chapman  Valve  Manufac- 
turing Company  furnished  eight  5-inch,  one  6-inch  and  one  8-inch 
valve  for  $362.98.  The  covering  of  the  boilers,  steam  pipe  and 
smoke  flues  with  magnesia  plastic  covering  was  done  by  the  PhiUp 
Carey  Company,  for  $789.  Eailings  and  galleries  for  use  in  the 
boiler-room  and  the  bridge  connecting  Engines  Nos.  7  and  12  were 
furnished  by  The  Lumsden  &  Van  Stone  Company  for  $553.48. 

The  erection  of  steam  piping,  boiler  flues  and  fittings,  and  of  the 
gaUeries  and  railings  in  both  boiler  and  engine-rooms  was  done  by 
the  regular  employes  at  the  station.     The  work  of  connecting  the 
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discharge  pipes  from  the  engine  with  the  36-inch  and  30-inch  mains 
in  front  of  the  pumping  station,  consisting  of  about  100  feet  of 
36-inch  pipe  and  two  36-inch  hydraulic  valves,  together  with  the 
covering  of  the  hydraulic  valve  chamber  and  the  construction  of 
six  brick  chambers  over  valves  outside  the  building,  was  done  by  the 
maintenance  force  at  a  cost  for  materials  and  labor  of  $5,570.07. 

The  cost  of  all  the  work  connected  with  the  installation  of  these 
engines,  including  the  connecting  pipes  in  the  vicinity  of  the  pump- 
ing station,  to  Dec-  31,  1911,  was  $132,397.36,  as  follows:  — 

Pumping  Engine. 

Engine  No.  12, $85,000  00 

Hydraulic  valves,  pipes  and  special  castings,      .  3,515  54 

Labor  and  supplies  for  engine  foundation  and 

miscellaneous  work, 9,223  31 

Total, $97,738  85 

Boilers. 

Boilers  Nos.  15  and  16, $10,448  00 

Fuel  economizer, 1,740  00 

HauliDg  and  erecting  boilers,        ....  600  00 

Smoke  flue, 536  00 

Grates, 437  75 

Non-conducting  covering  for  boilers,  steam  pipes 

and  flues, 739  00 

Steam  pipes, 447  00 

Railings  and  galleries, 553  48 

Valves  and  special  castings, 366  25 

Labor  and  supplies  for  boiler  foundations  and 

miscellaneous  work, 3,138  38 

Total, 19,005  86 

Engineering, 
Engine  No.  12  and  Boilers  Nos.  15  and  16, 4,743  21 

Total  for  machinery, '  .        .   $121,487  92 

Connecting  Pumping  Engine  to  Existing  Pipe  Lines, 

Pipes,  special  castings  and  valves,                .  $5,924  45 
Labor  and  supplies  for  pipe  laying,  and  miscel- 
laneous work, 3,938  16 

Engineering, 1,046  83 

Total, $10,909  44 
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Extension  of  Woeks  to  Hyde  Paek. 

On  Marcli  28,  1911,  the  town  of  Hyde  Park  applied  to  the  Board 
for  a  supply  of  water  from  the  Metropolitan  Works.  On  May  18, 
1911,  an  act  of  the  Legislature  was  approved  authorizing  the  ex- 
penditure of  $212,000  for  the  construction  of  the  necessary  extension 
of  the  works.  The  amount  appropriated  is  expected  to  cover  the 
cost  of  the  24'inch  main  10,200  feet  long,  extending  from  Morton 
Street  at  Forest  Hills  through  Hyde  Park  Avenue  to  the  Hyde  Park 
line;  a  pumping  station  located  at  the  end  of  the  24-inch  main, 
containing  two  engines,  each  of  3,000,000  gallons  capacity  in  24 
hours ;  a  20-inch  main  6,700  feet  long,  extending  from  the  pumping 
station  through  Hyde  Park  Avenue  to  Cleary  Square,  where  it  con- 
nects with  existing  mains  in  Hyde  Park.  The  appropriation  also 
covers  the  cost  of  a  20-iiich  main  about  3,000  feet  long  from  the 
pumping  station  to  a  connection  with  the  pipes  of  the  city  of  Boston 
at  the  junction  of  Poplar  and  Beech  streets  in  West  Roxbury. 
Through  this  pipe  water  is  to  be  pumped  to  the  standpipe  on  Bellevue 
Hill  for  the  supply  of  the  highest  portions  of  West  Eoxbury,  Hyde 
Park  and  Milton. 

A  contract  for  furnishing  2,561  tons  of  pipes  and  71  tons  of  spe- 
cial castings  for  the  work  was  made  with  the  United  States  Cast  Iron 
Pipe  &  Foundry  Company  on  May  24,  1911.  A  storage  yard  was 
leased  at  Hyde  Park  from  the  New  York,  Npw  Haven  &  Hartford 
Railroad,  and  fitted  with  a  derrick  for  handling  the  pipes.  The  pipes 
b^an  to  arrive  in  the  latter  part  of  April. 

The  work  of  laying  pipes  for  the  Hyde  Park  extension  has  been 
done  under  three  contracts. 

Contract  No.  341  for  Section  39  was  awarded  to  Michele  Russo  & 
Son  on  June  24.  This  contract  included  the  laying  of  10,086  feet 
of  24-inch  pipe  from  Morton  Street  in  Forest  Hills  Square  through 
Washington  Street,  Walkhill  Street  and  Hyde  Park  Avenue  to  the 
Hyde  Park  line.  The  work  was  begun  June  28.  Pipe  laying  was 
completed  on  November  30,  and  the  work  of  refilling  and  resurfacing 
the  trenches  on  December  12.  At  Station  47,  where  the  pipe  line  is 
carried  over  the  channel  of  Stony  Brook,  36  feet  of  riveted  steel  pipe 
were  used  in  place  of  cast  iron  pipe;  and  at  the  crossing  over  the 
new  channel  which  is  being  constructed  for  Stony  Brook  in  Walk- 
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hill  Street,  a  temporary  line  of  24-incli  cast-iron  pipe  about  100  feet 
in  length  was  laid. 

The  maintenance  force  of  the  department  laid  the  steel  pipe  and 
constructed  a  box  at  the  Stony  Brook  crossing,  laid  the  temporary 
line  over  the  new  channel  of  Stony  Brook,  laid  20  wooden  insulating 
joints,  set  seven  1%-inch  air  valves  and  tested  the  work. 

The  test  showed  a  leakage  of  7  gallons  per  minute. 

Contract  No.  343,  for  Section  40,  included  the  laying  of  6,731  feet 
of  20-inch  main  from  the  terminus  of  the  24-inch  main  at  a  point 
near  the  Hyde  Park  line,  through  Hyde  Park  Avenue  to  Cleary 
Square  in  Hyde  Park.  This  contract  was  awarded  to  James  L. 
Bryne,  of  Dorchester,  on  July  12.  Trench  excavation  was  begun 
July  21  and  the  contractor  finished  the  work  on  November  11,  in- 
cluding the  laying  of  259.6  feet  of  24-inch,  324.5  feet  of  20-inch  pipe 
and  121.5  feet  of  6-inch  and  12-inch  pipe  not  included  in  the  original 
contract. 

The  maintenance  force  made  15  insulating  joints  of  wood,  set  four 
1%-inch  air  valves  and  made  the  connection  between  the  20-inch  main 
and  the  12-inch  Metropolitan  extra  high  service  main  in  Metropolitan 
Avenue.  The  test  of  this  main  showed  a  leakage  of  2.3  gallons  per 
minute. 

Section  41  included  a  20-inch  pipe  line  from  the  pumping  station 
on  Hyde  Park  Avenue,  crossing  the  New  York,  New  Haven  &  Hart- 
ford Railroad,  thence  through  Grew  Avenue,  Mansur,  Burleigh,  Dale 
and  Poplar  streets  to  Beech  Street,  a  distance  of  2,984  feet.  Contract 
No.  344,  for  laying  this  pipe,  was  made  with  Andrew  M.  Cusack, 
of  Boston,  on  August  28,  who  began  work  on  August  29,  and  com- 
pleted his  contract  on  November  21.  At  the  crossing  of  the  New 
York,  New  Haven  &  Hartford  Railroad  eleven  lengths  of  flexible 
ball  and  socket  joint  pipes  were  used  in  place  of  pipes  with  the 
ordinary  leaded  joint,  for  the  purpose  of  preventing  leaks  at  the 
joints,  due  to  jar  from  the  trains. 

The  maintenance  force  made  the  connections  with  the  pipes  of  the 
city  of  Boston  at  the  junction  of  Beech  and  Poplar  streets,  set  two 
1%-inch  air  valves  and  did  considerable  work  in  building  an  embank- 
ment over  a  portion  of  the  pipe  line  in  Mansur  Street  and  Grew 
Avenue.  The  test  of  this  line  showed  a  leakage  of  5  gallons  per 
minute. 
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Land  having  an  area  of  61,928  square  feet^  lying  between  Hyde 
Park  Avenue  and  the  New  York,  New  Haven  &  Hartford  Railroad 
has  been  acquired,  plans  for  a  pumping  station  have  been  so  far 
perfected  that  the  coal  pocket  and  engine  and  boiler  house  founda- 
tions are  now  under  construction,  and  a  contract  has  been  made  for 
making  and  installing  two  pumping  engines.  Plans  and  specifica- 
tions for  the  pumping  station  superstructure  and  for  the  boilers  are 
being  made,  and  it  is  expected  that  the  plant  will  be  completed  in 
readiness  for  operation  before  the  first  of  December,  1912. 

The  work  of  excavating  for  the  building  foundations,  grading  the 
grounds,  and  for  a  side  track  which  is  to  be  constructed  by  the  Bail- 
road  Company,  was  begun  on  October  18  by  a  day-labor  force  under 
the  supervision  of  the  engineering  department  The  work  done  by 
this  force  to  the  end  of  the  year  included  4,006  cubic  yards  of  exca- 
vation^  339  cubic  yards  of  concrete  masonry  in  building  foundations, 
and  the  laying  of  cast-iron  and  Akron  pipe  for  sewers  and  drains. 

A  contract  made  on  Sept.  18,  1911,  calls  for  the  construction  and 
erection  in  readiness  for  use  on  or  before  Sept.  18,  1912,  of  two  hori- 
zontal duplex  compound  engines,  each  having  a  capacity  of  3,000,000 
gallons  in  24  hours.  The  contract  price  for  the  two  engines  is 
$16,600. 

Although  the  pumping  station  will  not  be  completed  for  nearly  a 
year,  the  mains  connecting  the  Metropolitan  Works  with  the  distri- 
bution system  of  Hyde  Park  are  in  readiness  for  use. 

The  cost  of  work  in  connection  with  the  extension  of  the  supply 
to  Hyde  Park  to  Dec.  31,  1911,  was  $112,584.36,  as  follows:  — 

134.4  Feet  of  20'inch  and  10,468.1  Feet  of  24'inch  Cast-iron  Pipe,  Section  39. 

Pipes,  special  castings  and  valves, $30,312  76 

Laying  pipes,,  including  pipe-laying  materials  and  earth  excava- 
tion,    11,516  63 

Rock  excavation, 2,742  00 

Yalve  chambers  and  concrete  for  bracing  curves,  and  foundation 

for  paving,        . 1^55  00 

Work  in  connection  with  changes  in  underground  structures,    .  1,794  72 

Filling  and  testing  main  and  preparing  it  for  service, .        .  1,602  81 

Engineering  and  preliminary, 2,032  76 

Total, $51,156  68 

Cost  per  foot,  $4.82. 
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6,810  Feet  of  20-ineh  Ca8t-4ron  Pipe,  Section  40. 

PipeSy  special  castings  and  valves,        .        .        .        .*       .  $17,884  60 
Laying  pipes,  including  pipe-laying  materials  and  earth  exca- 
vation,   6,049  41 

Rock  excavation, 2,545  00 

Valve  chambers  and  concrete  for  bracing  curves,       .        .        .  714  00 

Work  in  connection  with  changes  in  underground  structures,  •  599  59 

Filling  and  testing  main  and  preparing  it  for  service,  .        .  889  43 

Engineering  and  preliminary, 1,271  45 

Total, $29,953  48 

Cost  per  foot,  $4.40. 

3,063.2  Feet  of  20'inch  Cast-iron  Pipe,  including  131J  Feet  of  Flexible 
Jointed  Pipe  under  4-track  Steam  Railroad,  Section  41. 

Pipes,  special  castings  and  valves, $8,037  53 

Laying  pipes,  including  pipe-laying  materials  and  earth  exca- 
vation,   5,094  61 

Bock  excavation, 145  00 

Valve  chambers  and  concrete  for  bracing  curves,        .        .        .  482  00 

Work  in  connection  with  changes  in  underground  structures,    .  373  33 
Making  connection,  building  embankment  over  600  feet  of  pipe 

line,  testing  and  preparing  line  for  service,      ....  846  58 

Engineering  and  preliminary, 1,078  77 

Total, $16,057  82 

Cost  per  foot,  $5.24. 

Hyde  Park  Pumping  Station  —  excavating  and  grading  Lot  and  for  Side 
Track,  athd  constructing  Concrete  Foundations,  etc. 

Cast  iron  pipes  and  special  castings, $106  03 

Excavating  and  grading,  4,006  cubic  yards  at  49.4  cents,  .        .  1,978  34 
Concrete  foundation  walls,  339  cubic  yards  at  $8.35  per  cubic 

yard, 2,516  90 

Gravel  screened  for  concrete  and  not  used, 363  65 

La^Hlng  sewers,  drains  and  miscellaneous  work,  ....  810  57 

Engineering  and  preliminary, 2,608  11 

Real  estate,  legal  conveyancing  and  expert,        ....  7,032  78 

Total, $15,416  38 
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Htbeo-Eleotbio  Plant. 

In  September,  1910,  a  contract  was  made  by  the  Board  with  the 
Connecticut  River  Transmission  Company,  under  which  the  Board 
agreed  to  furnish  for  a  period  of  five  years  electrical  energy  to  be 
developed  at  the  Wachusett  Dam  in  Clinton,  by  utilizing  the  fall  of 
water  drawn  from  the  Wachusett  Reservoir  into  the  Aqueduct  for 
use  in  the  Metropolitan  District. 

On  November  9,  1910,  a  contract  was  made  with  the  S.  Morgan 
Smith  Company,  of  York,  Pa.,  to  furnish  and  install  in  the  power 
house  which  was  built  in  1904,  4  hydraulic  turbines  and  4  electric 
generators,  with  a  small  generator  to  be  used  as  an  exciter,  with  the 
necessary  wiring  and  switchboard.  Contracts  were  also  made  for 
furnishing  4  48-inch  hydraulic  lift  valves,  4  48-inch  Venturi  meters, 
and  about  113  tons  of  castings  48  inches  and  60  inches  in  diameter, 
for  use  in  the  penstocks  supplying  water  to  the  turbines. 

In  February,  the  Niles-Bement-Pond  Co.  of  Philadelphia  com- 
pleted the  erection  of  a  hand-operated  traveling  crane,  for  use  in 
connection  with  the  erection  and  maintenance  of  the  power  plant. 

Work  upon  concrete  foundations  for  the  wheels  and  generators 
and  for  the  floor  of  the  power-house  was  begun  by  the  maintenance 
department  in  the  latter  part  of  February.  The  large  penstock  cast- 
ings arrived  in  March,  and  the  work  of  setting  them  began  imme- 
diately. During  April  and  May  the  work  of  installing  the  penstock 
valves,  Venturi  meters,  electric  generators  and  switchboard,  and  of 
constructing  the  concrete  foundations  and  floor,  were  in  active  prog- 
ress, and  during  the  last  week  of  the  month  one  of  the  turbines  was 
received  and  its  erection  was  begun. 

The  erection  of  the  turbines  and  generators,  the  construction  of  a 
lightning  arrester  house  and  of  underground  and  overhead  transmis- 
sion lines  connecting  the  power-house  with  the  lines  of  the  Connect- 
icut River  Transmission  Company  were  in  progress  during  the 
months  of  June  and  July.  On  the  first  of  August  the  plant  was 
substantially  finished,  and  between  August  3  and  9  one  of  the  turbines 
was  tested  to'determine  its  efficiency. 

The  plant  consists  of  4  hydraulic  turbines  of  the  horizontal  shaft, 
spiral  case  type,  each  equipped  with  a  Type  Q  Lombard  governor. 
Each  turbine  was  guaranteed  to  develop  1,200  horse-power.     The 
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contract  provided  that  the  turbines,  when  revolving  at  a  speed  of 
400  revolutions  per  minute,  under  a  net  head  of  90  feet,  and  when 
discharging,  respectively,  73,  122,  138  and  155  cubic  feet  per  sec- 
ond, should  give  an  average  efficiency  of  82  per  cent 

The  average  efficiency  of  the  turbines  as  determined  by  Prof. 
C.  M.  Allen  of  Worcester,  was  79.4  per  cent,  measuring  the  discharge 
into  the  Wachusett  Aqueduct  by  the  use  of  a  current  meter ;  and  81.6 
per  cent,  measuring  the  discharge  by  the  use  of  a  pitometer  placed  in 
the  penstock  pipe.  The  average  of  these  efficiencies  was  assumed  to  be 
the  correct  result  in  the  settlement  with  the  contractor. 

The  water  supplying  each  of  the  wheels  flows  from  the  res- 
ervoir into  a  masonry  chamber  built  in  the  dam,  which  is  provided 
with  screens,  stop-planks  and  sluice  valves,  thence  through  a  ver- 
tical well  7  feet  in  diameter  extending  to  a  depth  of  111  feet  below 
high  water  in  the  reservoir,  thence  through  a  48-inch  cast  iron  pipe 
extending  horizontally  114  feet  through  the  dam  into  a  building  in 
which  are  located  the  turbines  and  generators,  as  well  as  connections 
with  the  Wachusett  Aqueduct  and  with  waste  pipes  for  conveying 
the  water  to  the  river  below  the  dam. 

In  each  of  the  4  pipes  leading  to  the  wheels  there  has  been  placed 
a  special  type  of  Venturi  meter  furnished  by  the  Builders  Iron 
Foundry  of  Providence,  R.  I.  These  meters  afford  means  for 
measuring  the  quantity  of  water  used  by  each  of  the  turbines,  as 
well  as  the  quantity  drawn  from  the  Reservoir  for  the  supply  of  the 
Metropolitan  District 

Each  meter  consists  of  a  throat  section  40  inches  in  diameter,  10 
feet  4  inches  long,  made  in  two  sections  for  convenience  in  inserting 
in  the  48-inch  pipes,  and  an  upstream  pressure  chamber,  consisting 
of  a  ring  of  3-inch  brass  pipe  set  in  a  recess  cut  in  the  brick  wall 
of  the  7-foot  diameter  vertical  wells.  The  distance  from  the  throat 
of  the  meter  to  the  pressure  chamber  is  about  90  feet  Water  is  ad- 
mitted to  the  upstream  pressure  chamber  through  12  %-inch  open- 
ings in  brass  plates  which  are  set  flush  with  the  sides  of  the  well; 
and  the  pressures,  both  from  the  pressure  chamber  in  the  vertical 
well  and  from  the  throat  of  the  meter,  are  transmitted  to  the  record- 
ing instruments  in  the  power  station  through  %-inch  diameter  brass 
pipes. 

The  recording  instruments  have  three  dials;  one  indicating  the 
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rate  of  flow  in  miUion  gallons  per  day,  one  for  continuously  record- 
ing this  rate  upon  a  chart,  and  one  for  registering  the  total  flow 
through  the  meter. 

Tests  of  these  meters  made  bv  careful  current  meter  measure 
ments  of  the  flow  in  the  Wachusett  Aqueduct,  indicate  that  for  rates 
of  flow  between  48,000,000  and  110,000,000  gallons  in  24  hours  the 
meters  will  register  and  record  the  flow  within  2  per  cent,  of  ac- 
curacy. 

The  wheels  and  generators  are  supported  on  a  foundation  of 
heavy  concrete  masonry  forming  wells,  into  some  of  which  the  draft 
tubes  from  the  turbines  discharge,  while  others  contain  valves  con- 
trolling the  flow  of  water. 

In  each  penstock  directly  under  the  turbine  there  is  placed  a  48- 
inch  valve  operated  by  water  pressure  by  jmeans  of  a  24-inch  diam- 
eter hydraulic  piston.  These  valves,  four  in  number,  were  furnished 
by  the  Pratt  &  Cady  Company,  of  Hartford,  Conn.,  for  $1,267  each. 

The  generators  and  switchboard  were  furnished  and  erected  by  the 
Westinghouse  Electric  &  Mfg.  Co.  of  Pittsburg  imder  a  subcontract 
with  the  S.  Morgan  Smith  Company. 

There  are  four  1,000  kilo-volt-ampere  horizontal-shaft  machines, 
each  directly  connected  with  a  turbine  and  deliverins^  3-phase  60- 
cycle  current  at  a  pressure  of  13,800  volts.  The  available  head  on 
the  wheels  will  be  from  80  to  100  feet,  depending  upon  the  eleva- 
tion of  the  water  in  the  reservoir  and  the  quantity  flowing  in  the 
aqueduct. 

The  plant  also  includes  a  110  horse-power  hydraulic  turbine  fur- 
nished by  the  S.  Morgan  Smith  Company,  and  a  90  horse-power  tur- 
bine furnished  by  the  Holyoke  Machine  Company,  each  of  which  is 
directly  connected  vnth  a  125-volt  direct  current  Westinghouse  gen- 
erator used  in  exciting  the  large  alternating  current  generators,  in 
operating  the  motors  used  for  pumping  out  wells,  and  in  operating 
the  electric  crane  in  the  upper  gate  house.  The  energy  developed  by 
the  main  units  is  conveyed  for  a  distance  of  815  feet  from  the  power 
hoiise  through  two  lines  of  3-conductor  paper  insulated  lead  covered 
cable.  Each  conductor  is  composed  of  19  strands  of  copper  wire  and 
has  a  conductivity  equivalent  to  a  solid  No.  0  B.  &  S.  gage  wire.  The 
cables  were  tested  at  the  factory  under  a  pressure  of  30,000  volts  and 
guaranteed  for  5  years.    Each  cable  was  laid  in  a  3i/o-inch  diameter 
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Orangeburg  fiber  conduit  laid  in  Portland  cement  concrete.  In  con- 
nection with  the  transmission  line  a  twin  conductor  lead-covered  tele- 
phone cable  was  laid  in  a  2-inch  diameter  Orangeburg  fiber  conduit. 
The  underground  cables  terminate  at  a  point  on  the  side  of  the  waste 
channel  near  the  Central  Massachusetts  Railroad.  At  this  point  is 
located  a  building  20  feet  long  and  14  feet  wide,  constructed  of  Port- 
land cement  concrete  with  a  roof  of  red  Imperial  Spanish  tile.  This 
building  contains  the  apparatus  required  for  arresting  electric  cur- 
rents due  to  lightning  and  preventing  in j  ury  to  the  cables,  generators 
and  other  apparatus  at  the  power  house.  Between  the  lightning 
arrester  house  and  the  transmission  line  of  the  Connecticut  River 
Transmission  Company  there  is  a  pole  line  600  feet  long,  supporting 
6  lines  of  Xo.  1  7-strand  bare  copper  wire,  1  No.  4  copper  guard  wire 
and  2  No.  10  telephone  wires. 

The  concrete  floor  of  the  room  occupied  by  the  wheels  and  gener- 
ators is  covered  with  selected  red  American  Promenade  floor  tiles. 
The  cost  of  the  plant,  including  the  concrete  foundations  and  tile 
floor,  was  as  follows :  — 

4  1,200  H.  P.  turbines,  4  1,000  K.  V.  A.  grenerators,  1 110  H.  P. 
exciter  turbine,  2  exciter  generators  and  electric  equipment 
furnished  and  installed  by  S.  Moreran  Smith  Co.  and  West- 

inghouse  Electric  &  Mfg.  Co., $69,639  62 

Lombard  governor  on  exciter  turbine, 935  12 

Lightning  arrester  station, 2,348  44 

Underground  transmission  line, 2,693  47 

Overhead  transmission  line, 949  30 

Labor  and  materials  furnished  iu  connection  with  the  wirin?  in 

the  building, 2,022  98 

Penstock  pipes  and  valves :  — 

4  48-inch  valves, $5,068  00 

Special  castings, 7,474  40 

Installing  castings  and  valves,      ....   2,832  59 

15,374  99 

4  Yenturi  meters  and  installation  of  same, 6,211  94 

Floor  of  power  station,  including  concrete  foundations  for  tur- 
bines and  generators, 7,883  29 

Traveling  crane, 2,500  00 

Miscellaneous  labor  and  materials, 3,020  27 

Engineering, 9,521  06 

$123,100  48 
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The  total  includes  the  cost  of  four  Yenturi  meters  which  are  used 
in  measuring  the  water  drawn  from  the  reservoir. 

Miscellaneous   Consteuction. 

For  the  purpose  of  increasing  the  capacity  of  the  mains  leading 
from  the  high  service  engines  to  the  Fisher  and  Waban  Hill  reser- 
voirs, about  45  feet  of  20-inch  and  24rinch  pipes  in  front  of  Chestnut 
Hill  Pxunping  Station  No.  1  have  been  removed,  and  200  feet  of 
86-inch  pipe,  connected  with  the  old  30-inch  main,  have  been  laid  in 
front  of  the  station  and  connected  with  the  36-inch  main  leading  to 
Waban  Hill  Reservoir.  This  work  was  done  in  May,  at  a  cost  of 
$3,880.76. 

A  Hersey  detector  meter,  Type  F.M.,  size  6  inches  x  3  inches,  was 
installed  in  January  on  the  FeUsway  at  Fells  Avenue,  Medford,  for 
use  in  measuring  the  water  used  in  a  small  section  of  that  city  known 
as  Boulevard  Heights. 

Venturi  meters  and  registers  have  been  set  at  Cleveland  Circle  in 
Brighton,  and  at  the  Hyde  Park  Pumping  Station,  and  a  Hersey 
detector  meter  and  Ross  regulating  valve  have  been  set  at  the  corner 
of  Simmiit  Street  and  Milton  Avenue  in  Hyde  Park^  for  use  in 
measuring  the  quantity  used,  and  controlling  the  pressure  in  a  small 
section  of  Hyde  Park  which  is  to  be  supplied  from  the  southern  extra 
high  service. 

Engineebing. 

The  work  of  the  engineering  force  chargeable  to  construction  has 
included  the  preparation  of  plans  and  specifications  and  the  super- 
intendence of  work  which  has  been  in  progress  under  twenty  contracts 
Aggregating  about  $300,000  in  value. 

The  principal  items  of  work  have  been  the  76-inch  cement-lined 
steel  pipe  line  and  concrete-lined  pressure  tunnel  in  Newton,  the 
hydro-electric  plant  at  the  Wachusett  Dam,  including  turbines,  gen- 
erators, valves  and  castings,  the  new  pumping  engine  at  Chestnut 
HiU  Pumping  Station  No.  2,  and  the  pipes,  valves,  pipe  laying, 
pumping  station  and  machinery  for  the  extension  of  the  works  to 
Hyde  Park.  Preliminary  studies,  including  estimates  of  cost,  have 
been  made  for  reservoirs  in  the  Blue  Hills  Reservation  in  connec- 
tion with  the  southern  extra  high  service  system  and  for  pipe  lines 
to  supply  water  to  the  town  of  Braintree. 
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MAIl^^TENANCE. 

Rainfall  and  Yield. 

The  rainfall  on  the  Wachusett  watershed  was  38.73  inches  and  on 
the  Sudbury  watershed  38.38  inches.  Although  the  rainfall  was 
somewhat  larger  than  in  1910,  it  was  so  distributed  throughout  the 
year  that  both  the  percentage  and  total  amount  collected  were  smaller 
than  during  any  year  since  records  have  been  kept.  On  the  Wachusett 
watershed  37  per  cent  of  the  rainfall,  equivalent  to  14.33  inches, 
was  collected,  and  on  the  Sudbury  watershed  28.2  per  cent.,  equiv- 
alent to  10.8  inches.  The  rainfall,  rainfall  collected,  and  yield  in 
gallons  per  day  per  square  mile  for  the  past  four  years,  as  compared 
with  the  corresponding  figures  for  the  years  1880  to  1883,  inclusive, 
which  is  the  period  of  lowest  previous  record,  are  as  follows :  — 


Ybab. 


1908 

1909 

1910 

1911 

Averagee, 

locHI|       •  ■  I  • 

1881 

1883 

1883,     .... 

Avenges, 

Average  for  37  yean, 
Average  for  16  years, 
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Rainfail 
(Inohea). 


Bainfall 
ooUeoted 
(Inohea). 


36.16 
41.75 
36.64 
38.38 


37.98 

38.18 
44.17 
39.39 
32.78 


38.63 


Yield 

(Gallona 

per  Day 

per  Square 

MUe). 


14.62 
18.13 
11.96 
10.80 


12.63 

12.18 
20.67 
18.10 
11.19 


16.61 


694,000 
625,000 
670,000 
614,000 


600.750 

678,000 
979,000 
862,000 
633.000 


738,000 
1,013,000 


Waobuibtt  Wjltxbshed. 


RainfaU 
(Ixiohea). 


87.8S 
44.60 
37.86 
88.73 


89.78 


RainfaU 
oolleeted 
(Inchea). 


17.84 
19.27 
17.89 
14.82 


17.20 


Yiekd 

(OaUona 

per  Day 

per  Square 

Mile). 


847.000 
918.000 
828.000 
682.000 


818,760 


1,107.000 


Storage  Resebvoibs. 

On  January  1,  1911,  the  storage  reservoirs  contained  59,327,000,- 
000  gallons,  which  is  21,581,900,000  gallons  less  than  their  capacity 
when  full.  By  reason  of  the  small  rainfall  during  the  early  part  of 
the  year  there  was  no  gain  in  storage  until  after  the  14th  of  March. 
During  the  latter  half  of  March  and  the  month  of  April  there  was  a 
gain  in  the  amount  of  storage,  but  the  Wachusett  Reservoir  did  not 
fill  during  the  spring  and  the  maximum  storage,  which  occurred  on 
May  2,  was  67,953,900,000  gallons.    This  was  about  10,000,000,000 
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gallons  less  than  the  maxinmm  during  any  previous  year  since  1908, 
when  the  Wachusett  Reservoir  was  first  filled.  From  May  2  until 
October  15  there  was  a  practically  continuous  loss  of  storage,  inter- 
rupited  for  two  weeks  by  a  heavy  rainfall  on  June  5  and  6,  and  for 
one  week,  by  a  rainfall  of  3%  inches  during  the  last  week  in  August. 
On  October  18  the  reservoirs  contained  55,503,900,000  gallons  of 
water.  A  rainfall  of  about  10^^  inches  during  the  last  two  and  a 
half  months  of  the  year  caused  a  gain  in  storage  of  4,476,100,000 
gallons,  and  on  January  1, 1912,  the  reservoirs  contained  653,000,000 
gallons  more  than  at  the  beginning  of  the  previous  year. 

The  following  table  gives  the  quantity  of  water  stored  in  the  storage 
reservoirs  at  the  beginning  of  each  month :  — 

Qtumtfty  of  Water  stared  in  WachuaeU  Reservoir^  and  in  Reservoirs  on  Sudbury 
and  Cochiiuaie  Watersheds,  at  the  Beginning  of  Each  Month, 


Datb. 

In 
WaohuseU 
Reaervoir 
(Gallons). 

In  Sudbury 

Reaervoir  and 

Framingham 

Reservoir 

No.  3 
(Gallona). 

In  All  Other 

Storage 

Reflervoirs 

(Gallons). 

Total 
(Gallons). 

1911. 
January  1, 

45.010,400,000 

7.890.400,000 

5,826,200.000 

59.327.000.000 

February  1, . 

• 

44,034,500.000 

7,898.100,000 

6.156.900,000 

58.989,500,000 

Maroh  1,      . 

• 

45,410,100,000 

7.694,800,000 

6,057,900,000 

69,168.800,000 

April  1, 

48,786.900,000 

7,724,100.000 

6,429,400,000 

62.890.400.000 

Mayl. 

53.705,700,000 

7.200,500.000 

6.974,800.000 

67,881,000.000 

June  1, 

54,667,000,000 

5,996,100.000 

6.204,200,000 

66.867.300,000 

July  1, 

54,153,200.000 

6.009.400.000 

6.189,700,000 

65.352,300,000 

Aucust  1,     . 

51,921.000.000 

6,569,800,000 

3,297,400,000 

61.788,200,000 

September  1, 

49.806,000,000 

6,406,000,000 

2.745.700,000 

58,957.700,000 

October  1,    . 

48,186,800.000 

6.126,000,000 

2,236.900,000 

56.549,700.000 

November  1, 

48,027.400,000 

5.730.900.000 

2.358,900,000 

56,117,200,000 

December  1, 

47,755,500,000 

6.710.000,000 

3,065,900,000 

57,531,400,000 

January  1,   . 

L912. 

• 

k 

• 

48.910,000.000 

6,980,900,000 

4.089.100.000 

59,980.000.000 

Wachusett  Reservoir.  —  At  the  beginning  of  the  year  the  water 
in  this  reservoir  was  at  elevation  379.35,  or  15.65  feet  below  high- 
water  mark.  The  low-water  mark  for  the  year  was  378.52  on  Jan- 
uary 27.  On  March  14  the  elevation  of  the  water  was  378.69,  after 
which  date  the  reservoir  rose  until  May  18,  when  it  stood  at  eleva- 
tion 387.09.     The  highest  point  for  the  year  was  reached  on  June 
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10,  when  the  elevation  was  387.41,  or  7.69  feet  below  high-water 
mark.  Between  this  date  and  the  middle  of  October  the  reservoir 
fell  6.35  feet.  During  the  remainder  of  the  year  the  reservoir  sur- 
face varied  but  little  in  elevation,  but  rose  about  12  inches  during 
the  latter  half  of  December.  At  the  end  of  the  year  the  reservoir 
was  2.95  feet  higher  than  at  the  beginning,  and  contained  48,910,- 
000,000  gallons,  a  net  gain  in  storage  of  3,299,600,000  gallons  dur- 
ing the  year. 

The  reservoir  bottom  between  elevations  382  and  398  covering  an 
area  of  over  600  acres,  was  cleaned  between  September  25  and  No- 
vember 8,  for  the  first  time  since  1908.  The  perennials  which  had 
grown  during  the  past  three  years  were  removed  by  pulling  or  grub- 
bing; the  annuals  were  pulled  or  mowed;  the  tree  stumps,  roots,  logs 
and  miscellaneous  debris  brought  into  the  reservoir  by  flood  water 
or  unearthed  by  wave  action  on  the  shores  were  collected,  and  the 
entire  surface  was  raked,  all  refuse  burned  and  the  residue  buried  or 
removed  outside  the  limits  of  the  reservoir.  This  work  was  done  at 
a  cost  of  $2,165.88. 

No  additional  removal  of  soil  along  the  shores  of  the  reservoir  has 
been  necessary  during  the  past  year,  but  the  timber  was  cut  from 
a  strip  50  feet  wide  and  975  feet  long  along  the  Sawyers  Mills  Bluff, 
in  anticipation  of  further  washing  away  of  the  shore  at  that  place. 

Wachusett  Dam  and  Orounds,  —  The  structures  and  grounds  at 
the  dam  are  in  good  condition.  The  hauling  of  heavy  machinery  and 
supplies  to  the  lower  gate  house,  in  connection  with  the  installation 
of  the  hydro-electric  plant,  and  the  excavation  of  trenches  for  elec- 
tric conduits,  has  made  necessary  the  repairing  of  the  roadways  on 
the  grounds  as  well  as  the  public  highway  leading  to  the  dam  from 
Boylston  Street  By  arrangement  with  the  Road  Commissioners  of 
Clinton,  this  department  furnished  and  placed  screened  gravel  on 
5,100  linear  feet  of  roadway  20  feet  wide,  960  feet  of  which  was  a 
town  road  but  used  almost  exclusively  by  the  Commonwealth,  And 
the  town  of  Clinton  furnished  a  steam  roller  and  wet  and  rolled  the 
roadway  for  its  entire  length.  These  repairs  were  made  in  Septem- 
ber at  a  cost  of  $818.11.  The  lawn  at  the  foot  of  the  dam,  between 
the  power  house  and  the  west  hillside,  has  been  regraded  and  a  drive- 
way built  to  afford  access  for  teams  to  the  door  at  the  west  end  of 
the  power  station. 

A  one-story,  concrete  building,  32  feet  x  28  feet,  with  a  red  tile 
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roof,  has  been  built  on  the  grounds  for  use  as  a  garage,  in  which  to 
store  the  two  automobiles  used  by  the  department,  and  as  a  store^ 
house  for  tools  used  in  caring  for  the  grounds  about  the  dam.  The 
cost  of  this  building  was  $3,079.78. 

Six  additional  screens  of  standard  design  have  been  made  for  use 
in  the  upper  gate  chamber,  it  having  been  found  necessary  to  provide 
additional  screen  area  in  connection  with  the  economical  operation  of 
the  power  plant. 

Care  and  Improvement  of  the  Wachusett  Watershed.  —  In  addi- 
tion to  the  work  described  under  the  heads  of  Forestry  and  Swamp 
Drainage,  the  conditions  on  the  Wachusett  watershed  have  been  im- 
proved by  the  acquisition  of  130.408  acres  of  land,  a  large  portion  of 
which  is  of  a  swampy  character  and  located  on  the  line  of  brooks 
which  flow  directly  into  the  reservoir. 

Waushacum  Brook,  which  forms  the  outlet  of  the  Waushacum 
ponds  and  is  one  of  the  principal  feeders  of  the  Wachusett  Reser- 
voir, extends  for  over  a  mile  through  three  of  the  properties  recently 
purchased.  For  the  whole  distance  the  channel  of  the  brook  has 
been  improved  by  widening,  deepening  and  straightening,  and  a 
margin  15  feet  wide  has  been  cleared  on  both  sides  of  the  brook. 
This  work  was  done  at  a  cost  of  $666.45. 

Thirty-five  stone  bounds  have  been  set,  marking  the  boundary  of 
property  purchased. 

An  old  dam  across  Maiden  Brook,  in  West  Boylston,  on  property 
formerly  owned  by  Mary  L.  Warner,  has  been  torn  down  and  4;he 
brook  cleaned  and  improved,  thus  removing  a  small  objectionable 
pond  and  swamp. 

The  timber  portion  of  the  dam  across  the  Quinepoxet  River  just 
above  the  site  of  Warfield's  Mill  has  been  removed  and  burned  and 
the  rock  portion  of  the  dam  levelled  so  as  to  prevent  the  storage  of 
water  back  of  the  dam  during  times  of  low  water  in  the  river. 

The  original  plank  covering  of  a  large  cesspool  constructed  to  re- 
ceive drainage  from  a  bam  on  the  premises  of  Andrew  J.  Scarlett, 
in  West  Boylston,  has  been  replaced  by  a  more  permanent  cover  made 
of  Portland  cement  concrete  slabs  supported  on  granite  sills. 

The  standing  and  rowen  grass  from  about  375  acres  of  land  around 
the  reservoir  was  sold  for  $2,690. 

Emergency  Supply  for  City  of  Worcester.  —  During  the  months 
of  September  and  October  the  city  of  Worcester,  by  permission  of  the 


92  ME'mOPOLITAN:,WATER  [Pub.  Doc. 

Board,  constructed  upon  the  shore  of  the  Wachusett  Reservoir,  at 
South  Bay,  in  the  town  of  West  Boylston,  a  pumping  plant  designed 
to  furnish  an  emergency  supply  of  water  to  that  city.  The  plant  con- 
sists of  three  four-stage  centrifugal  pumps,  each  having  a  capacity  of 
2,000,000  gallons  in  24  hours,  connected  by  a  belt  to  a  250  H.  P. 
Qeneral  Electric  motor.  Two  additional  motors  were  installed  and 
foundations  constructed  for  two  additional  pimips  for  use  if  they 
should  be  required.  Each  pump  draws  its  supply  through  a  10-inch 
suction  main  supported  on  a  timber  platform  extending  into  the  reser- 
voir, and  all  the  pumps  discharge  into  a  common  force  main,  30  inches 
in  diameter,  through  which  the  water  is  carried  about  2^  miles  and 
discharged  into  the  distribution  system  of  the  city  of  Worcester.  The 
machinery  is  enclosed  in  a  one-story  wooden  building  46  feet  2  inches 
wide  X  69  feet  4  inches  long,  supported  on  concrete  foundations. 
Pumping  from  the  reservoir  to  the  city  of  Worcester  was  begun  at 
3  P.M.  on  October  24  and  continued,  with  some  intermissions,  until 
November  11,  the  total  amount  pumped  being  62,440,000  gallons, 
for  which  the  city  of  Worcester  paid  $1,810.76.  The  plant  was 
operated  by  electricity  furnished  by  the  Connecticut  River  Transmis- 
sion Company, 

Sudbury  Reservoir.  —  From  January  1  to  April  23  this  reservoir 
was  full,  and  during  the  greater  portion  of  this  period  water  was 
flowing  over  the  crest  of  the  dam.  During  the  succeeding  four  weeks 
the  reservoir  was  lowered  about  4  feet,  and  from  May  20  until  Novem- 
ber 20  the  reservoir  was  kept  between  3  and  5.5  feet  below  the  crest 
of  the  dam.  At  the  end  of  the  year  the  water  surface  was  2  feet 
below  the  crest 

The  wells,  from  which  water  is  drawn  to  supply  the  Bigelow  and 
Cratty  houses  owned  by  the  Board  and  occupied  by  its  employes, 
have  been  deepened  and  repairs  made  at  both  of  these  houses,  also 
at  the  attendant's  house  at  the  Sudbury  Dam. 

A  wire  fence  825  feet  long  has  been  built  on  the  line  between  prop- 
erty of  the  Board  and  Oren  P.  Walker,  near  the  Marlborough  filter- 
beds. 

At  the  Sudbury  Dam  about  9  cubic  yards  of  Portland  cement  con- 
crete were  used  in  filling  holes  at  the  foot  of  the  overflow.  Steel 
plates  19  inches  x  25  inches  in  size,  were  placed  in  the  sides  of  the 
casting  below  one  of  the  pipe  gates  in  the  gate-house,  and  the  iron 
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standards  for  supporting  flash-boards  on  the  crest  of  the  overflow 
have  been  painted. 

Framingham  Reservoirs  Nos.  1,2  and  S.  —  From  Jxme  18  to  Oc- 
tober 21  the  surface  of  Framingham  Reservoir  No.  1  was  below  the 
crest  of  the  dam,  due  to  the  discharge  from  this  reservoir  into  the 
river  of  1,500,000  gallons  per  day,  as  required  by  law.  The  lowest 
point  reached  was  1.17  feet  below  the  crest  of  the  dam,  on  August 
25.  At  the  end  of  the  year  water  was  being  wasted  over  the  out- 
let dam. 

The  water  in  Framingham  Reservoir  No.  2  was  above  the  level  of 
the  crest  of  the  dam  from  January  1  to  July  24,  with  the  exception  of 
a  few  days  in  February  and  March.  During  August  the  surface  was 
about  5  feet  below  the  stone  crest.  During  September  the  reservoir 
filled  and  for  the  remainder  of  the  year  the  surface  remained  at  or 
near  high-water  mark. 

The  elevation  of  the  water  in  Framingham  Reservoir  No.  3  is 
controlled  by  the  draft  for  the  supply  of  the  Metropolitan  District 
and  the  quantity  delivered  into  the  reservoir  from  the  Sudbury  Res- 
ervoir. During  the  greater  part  of  the  year  the  surface  of  this  res- 
ervoir was  kept  between  one  and  two  feet  below  the  crest  of  the  dam. 
The  only  time  that  any  water  was  allowed  to  flow  from  this  reser- 
voir into  Framingham  Reservoir  No.  1  was  for  a  few  hours  on 
March  16,  when  the  water  rose  above  the  top  of  the  flash-boards  on 
the  dam. 

The  work  of  filling  a  shallow  area  at  the  head  of  Framingham 
Reservoir  No.  3,  which  was  begun  in  1910,  has  been  completed. 
The  surface  of  the  fill  has  been  covered  with  about  6  fnches  of  loam 
and  sowed  with  grass  seed.  There  were  used  in  the  fill  3,600  cubic 
yards  of  material  at  a  cost  of  about  25  cents  per  cubic  yard. 

Advantage  was  taken  of  the  low  stage  of  the  water  in  Framingham 
Reservoir  No.  2  to  clean  and  paint  the  upper  pipe  gate  in  the  gate- 
house. Granite  bounds  were  set  at  57  angle  points  on  the  property 
lines  around  Framingham  Reservoir  No.  2. 

The  embankments  of  the  three  dams  were  dressed  with  chemical 
fertilizer,  and,  judging  from  the  appearance  of  the  grass,  the  em- 
bankments can  be  kept  in  good  condition  at  less  expense  by  the  use  of 
chemical  fertilizer  than  by  the  use  of  stable  manure. 

Ashland  Reservoir.  —  At  the  beginning  of  the  year  the  reservoir 
was  full  and  overflowing,  and  it  continued  to  overflow  nearly  all  of 
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the  time  until  April  27.  During  the  following  three  months  water 
was  drawn  from  this  reservoir  for  use  in  the  Metropolitan  District 
at  rates  of  from  10,000,000  to  30,000,000  gallons  per  day.  On  July 
24,  when  the  gates  were  closed,  the  surface  of  the  reservoir  was  33 
feet  below  high-water  mark,  and  the  storage  had  been  reduced  from 
1,421,900,000  to  157,200,000  gallons.  At  the  end  of  the  year  this 
reservoir  had  risen  to  elevation  208.51  and  contained  629,200,000 
gallons.  The  sluice  gates,  gate  stems  and  brackets  were  cleaned  and 
painted  and  the  stop-planks  in  the  gate-house  overflow,  twenty  in 
number,  4  feet  6  inches  long,  which  were  in  poor  condition,  have  been 
renewed.  The  embankment  at  the  dam  was  given  a  dressing  of  chem- 
ical fertilizer. 

Hophinton  Reservoir.  —  The  water  in  this  reservoir  was  0.16  of 
a  foot  above  the  crest  of  the  waste-way  at  the  beginning  of  the  year. 
Erom  the  middle  of  February  to  the  middle  of  March  413,100,000 
gallons  of  water  were  drawn  in  excess  of  the  yield  of  the  watershed, 
and  the  surface  of  the  reservoir  lowered  7.04  feet.  After  March 
21  the  reservoir  surface  rose  steadily  and  the  highest  elevation  for 
the  year  was  reached  on  May  5,  when  the  water  stood  at  elevation 
804.83,  or  0.17  of  a  foot  below  high-water  mark.  On  May  5  the 
valves  on  the  outlet  pipe  were  opened  and  on  June  1  the  reservoir 
surface  had  fallen  7%  feet,  on  July  1,  11  feet  additional,  and  on 
July  24,  when  the  outlet  valves  were  closed,  the  reservoir  was  32.82 
feet  below  high-water  mark,  and  contained  but  138,000,000  gallons. 

Advantage  was  taken  of  the  low  level  of  the  water  in  the  reservoir 
to  clean  and  paint  the  sluice  gates  at  the  dam,  with  the  exception  of 
the  lower  guard  gate,  including  the  gates  controlling  the  flow  on  the 
filter-beds.  The  filter-beds  were  harrowed  in  the  spring  and  a  growth 
of  weeds  and  grass  mowed  and  burned  in  the  fall.  The  embankment 
of  the  dam  was  dressed  with  chemical  fertilizer. 

Whitehall  Reservoir.  —  On  January  1,  1911,  the  surface  of  this 
reservoir  was  at  elevation  335.70.  Water  was  drawn  from  the  res- 
ervoir continuously  from  August  20  to  October  3,  to  reinforce  the 
storage  in  Framingham  Reservoir  I^To.  2,  from  which  water  was  at 
that  time  being  drawn  for  the  supply  of  the  Metropolitan  District. 
This  draft  lowered  the  reservoir  2.15  feet.  At  the  end  of  the  year 
the  reservoir  surface  was  at  elevation  336.13,  or  1.78  feet  below 
high  water. 

A  portion  of  the  retaining  wall  on  the  east  side  of  the  flume  which 
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passes  through  the  outlet  dam  collapsed,  and  the  old  wall  has  been 
taken  down  and  rebuilt  in  a  more  substantial  manner.  Five  summer 
cottages  have  been  built  and  there  are  now  59  cottages  located  near 
the  shore  of  the  reservoir. 

Farm  Pond.  —  No  water  was  drawn  from  this  pond  during  the 
year  for  use  in  the  Metropolitan  District,  none  was  wasted  from  it 
to  the  Sudbury  River  and  none  supplied  to  it  from  the  Sudbury 
Aqueduct.  The  town  of  Framingham  has  drawn  the  greater  part 
of  its  supply  from  filter  galleries  located  on  the  shore  of  the  pond, 
and  in  June  changed  the  connections  between  the  filter  galleries  and 
the  pumps  so  as  to  make  it  possible  to  draw  the  water  from  the  filter 
galleries  at  a  lower  level. 

In  December  an  8-inch  Hersey  proportional  meter  was  set  on 
the  pipe  connecting  the  Sudbury  Aqueduct  with  the  pumps  supply- 
ing the  town  of  Framingham,  so  that  hereafter  a  more  accurate 
measurement  will  be  obtained  of  the  quantity  drawn  from  the  aque- 
duct by  the  town  of  Framingham. 

The  total  quantity  of  water  used  by  Framingham  was  264,000,000 
gallons,  of  which  41,300,000  gallons  were  drawn  from  the  Sudbury 
Aqueduct  and  the  remainder  from  the  filter  galleries. 

Lake  Cochituaie*  —  At  the  beginning  of  the  year  the  water  in 
the  lake  was  at  elevation  141.19,  or  8.17  feet  below  high  water.  The 
lake  was  filled  in  the  latter  part  of  April  and  remained  at  or  near 
high-water  mark  until  July  1;  from  that  date  until  October  23 
water  was  drawn  from  the  lake  for  the  supply  of  the  Metropolitan 
District,  and  its  surface  lowered  about  8.5  feet,  to  elevation  135.81. 
During  November  and  December  the  surface  of  the  lake  rose  4  feet 
and  on  January  1,  1912,  stood  at  elevation  140.21. 

The  stone  coping  of  the  retaining  wall  alongside  the  driveway 
leading  from  Pond  Street  to  the  effluent  gate-house  has  been  reset 
for  a  distance  of  390  feet,  and  willow  cuttings  set  in  loam  back  of 
the  wall  for  the  purpose  of  forming  a  hedge  alongside  the  driveway. 

An  area  of  about  half  an  acre,  lying  between  Speene  Street  and 
the  shore  at  the  south  end  of  the  lake,  on  land  belonging  to  E.  E. 
Wilgus,  which  was  slightly  below  the  high-water  level  of  the  lake, 
has  been  filled  so  that  it  is  now  not  less  than  9  inches  above  high- 
water  mark.     This  work  was  done  at  a  cost  of  about  $312. 

While  the  water  was  at  a  low  stage,  the  shores  of  the  lake  were 
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cleaned  at  several  points  and  the  channel  under  Worcester  Street 
was  deepened  so  that  water  could  be  drawn  from  the  upper  end  of 
the  lake  Jo  a  greater  depth. 

Works  fob  diveeting  Surface  Drainage  of  Coohituate  Vil- 
ULGB  FROM  Lake  Coohituate  to  the  Sudbury  Eivkb. 

The  construction  of  these  works  was  nearly  completed  in  1910 
and  they  were  described  in  the  report  for  that  year.  Since  January 
13,  1911,  when  the  drains  were  placed  in  service,  the  surface  drain- 
age from  about  140  acres,  on  which  there  is  a  population  of  700, 
has  been  carried  to  Bannister's  Brook,  from  which  it  flows  to  the 
Sudbury  River.  As  soon  as  the  frost  left  the  ground  in  the  spring 
the  contractor  completed  his  work  by  laying  15  feet  of  12-inch  pipe, 
surfacing  the  trenches  and  repairing  concrete  masonry  which  had 
been  injured  by  freezing.  For  a  distance  of  about  450  feet  the 
open  channel  was  carried  through  a  shallow  pond  which  was  partially 
filled  by  the  contractor  with  surplus  material  from  other  parts  of 
the  work.  As  there  was  not  enough  of  the  surplus  material  to  com- 
plete the  filling  of  the  pond  1,267  cubic  yards  of  gravel  and  loam 
were  purchased  at  a  cost  of  48  cents  per  yard.  This  material  was 
placed  and  the  area  graded  by  the  regular  maintenance  force,  who 
also  constructed  1,150  feet  of  ditches,  700  feet  of  which  are  provided 
with  plank  bottom  and  paved  side  slopes. 

On  account  of  the  sliding  of  the  very  fine  material  forming  the 
side  slopes  of  the  open  channel  through  land  of  Charles  E.  Mcln- 
'  tyre  it  has  been  found  necessary  to  repair  the  paved  slopes  and  clean 
several  hundred  feet  of  the  open  channel.  The  experience  of  the 
winter  of  1910-11  shows  that  Bannister's  Brook  brings  down  con- 
siderable fine  sand,  which  deposits  in  a  portion  of  the  drain  below 
the  Cochituate  Eoad,  from  which  it  cannot  be  easily  removed.  It  is 
now  proposed  to  construct  a  settling  basin  in  which  the  sand  will 
be  deposited  before  entering  the  new  channel. 

Fences,  having  an  aggregate  length  of  282  feet,  have  been  built 
on  both  sides  of  the  Cochituate  Road  and  Speene  Street,  where  the 
roads  cross  the  open  channel. 

The  cost  of  the  drainage  system  to  December  31,  1911,  was  $34,- 
558.02,  as  follows:  — 
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5^76  feet  of  open  channel, $13,239  88 

Cost  per  foot,  $2.25. 
3,454  feet  of  36-inch  z  33-inch  concrete  covered  channel,  •        .       13,606  76 

Cost  per  foot,  $3.94. 
957  feet  24-inch,  167.5  feet  18-inch  and  367  feet  12-inch  pipe, 
9  manholes  and  14  catch  basins, 3,828  20 

Cost  per  foot,  $2.57. 

2  culverts, 812  69 

Filling  pond  hole  and  constructing  ditches  in  same,    .        •        .         2,059  39 
Miscellaneous, 1,011  10 

$34,558  02 

SOUBCES  FBOM  WHICH  WaTEB  FOB  THE  SuPPLY  OF  THE  MeTBOPOL- 

ITAN   DiSTBIOT   HAS    BEEN   TAKEN. 

All  average  of  65,580,000  gallons  of  water  per  day  was  drawn 
from  the  Wachusett  Reservoir  through  the  Wachusett  Aqueduct  into 
the  Sudbury  Reservoir.  This  was  87,566,000  gallons  per  day  less 
than  during  the  previous  year,  due  to  the  use  of  a  larger  proportion 
of  water  from  the  Sudbury  and  Cochituate  sources,  and  to  a  reduc- 
tion in  the  total  consumption.  For  the  use  of  the  Metropolitan  Dis- 
trict an  average  of  29,839,000  gallons  per  day  was  drawn  from  the 
Sudbury  Reservoir  through  the  Weston  Aqueduct,  an  average  of 
22,792,000  gallons  per  day  from  Framingham  Reservoir  No.  2  And 
of  47,768,000  gallons  per  day  from  Framingham  Reservoir  No.  8 
through  the  Sudbury  Aqueduct,  and  an  average  of  9,522,000  gallons 
per  day  from  Lake  Cochituate  through  the  Cochituate  Aqueduct. 
The  drainage  area  of  Spot  Pond  furnished  208,000  gallons  per  day. 

The  quantity  of  water  drawn  from  Framingham  Reservoir  No.  2 
during  the  past  year  was  very  much  larger  than  in  any  year  since 
1898,  and  of  the  quantity  drawn  from  this  source  8,300,000  gallons 
per  day  were  drawn  from  the  storage  in  the  Ashland,  Hopkinton  and 
"Whitehall  reservoirs. 

Aqueducts. 

The  WachiLsett  Aqueduct  was  in  use  4,755  hours  and  12  minutes, 
equivalent  to  198.13  days.  Since  August  10,  when  the  hydro-elec- 
tric plant  was  placed  in  operation,  the  greater  part  of  the  water 
supplied  to  the  Sudbury  Reservoir  has  been  passed  through  the  tur- 
bines before  entering  the  aqueduct.  The  interior  of  the  aqueduct 
was  thoroughly  cleaned  between  April  10  and  15. 
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For  considerable  distances  the  fences  built  at  the  time  of  the  con- 
struction of  the  aqueduct,  having  three  1-inch  x  6-inch  horizontal 
spruce  rails,  have  become  decayed,  and  2,146  feet  of  this  kind  of 
fencing  have  been  replaced  by  No.  65  Wheelock  wire  fence  with  chest- 
nut posts,  and  2,990  feet  of  the  old  fence  have  been  repaired  with 
material  saved  from  the  rebuilt  portion. 

The  iron  fences  at  the  dams  and  highway  crossings  of  the  open 
channel,  and  the  ironwork  in  the  terminal  chamber  have  been  given 
one  coat  of  Smithes  Durable  Metal  Compound. 

The  town  of  Berlin  has  formally  accepted  the  relocation  of  Crosby 
and  Jones  roads  where  they  cross  the  aqueduct 

An  area  of  about  1  acre  along  1,200  feet  of  the -aqueduct  land 
immediately  east  of  Bartlett  Street  in  Northborough,  and  an  area 
of  6  acres  on  the  southerly  side  of  the  open  channel  in  Marlborough, 
about  %  of  a  mile  below  the  terminal  chamber,  have  been  cleared  of 
trees,  which  were  cut  into  cord  wood. 

The  weir  at  the  terminal  chamber,  which  has  been  used  for  meas- 
uring the  flow  through  the  aqueduct,  was  removed  on  September 
25,  and  since  that  time  the  flow  has  been  measured  by  means  of  four 
Venturi  meters  placed  in  the  48-inch  outlet  pipes  at  the  Wachusett 
Dam. 

The  Sudbury  Aqueduct  was  in  use  continuously  throughout  the 
year  and  delivered  into  Chestnut  Hill  Reservoir  a  daily  average  of 
70,660,000  gallons,  which  was  14,473,000  gallons  less  than  the  daily 
average  in  1910. 

The  joints  in  the  granite  masonry  in  the  substructure  of  the  waste- 
weir  at  Fuller's  Brook  and  in  the  double  culvert  under  the  waste-weir 
were  cut  out  and  repointed,  also  the  joints  in  the  faces  of  the  abut- 
ments at  the  top  of  Waban  Bridge. 

The  high  board  fence  crossing  the  aqueduct  at  the  westerly  end 
of  Echo  Bridge,  the  remains  of  fences  wh^ch  had  been  burned  by 
grass  fires  on  both  sides  of  the  aqueduct  between  Dover  Street  and 
Waban  Bridge,  and  quite  a  number  of  unnecessary  cross  fences 
along  the  line  of  the  aqueduct  have  been  removed. 

Fourteen  alignment  stones  and  63  land  bounds  which  were  too 
low  or  out  of  position  have  been  reset,  and  13  bounds  have  been  set 
at  angle  points  where  no  bounds  existed. 

The  heating  plant  formerly  used  in  keeping  the  interior  of  the 
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Waban  Bridge  arches  free  from  ice  during  the  winter  has  been  re- 
movedy  as  it  has  not  been  required  since  the  lead  lining  was  placed 
in  the  aqueduct 

The  leakage  at  Echo  Bridge,  previously  reported,  increases  from 
year  to  year,  and  the  aqueduct  at  this  bridge  should  be  lined  during 
the  coming  season. 

Water  was  drawn  through  the  Cochituate  Aqueduct  for  the  supply 
of  the  District  on  210  days  during  the  year,  the  total  quantity  drawn 
being  3,475,600,000  gallons,  equivalent  to  a  daily  average  of  9,522,- 
000  gallons  for  the  whole  year. 

The  portion  of  the  aqueduct  betwe^i  the  Newton  Centre  waste- 
weir  and  the  ventilator,  a  distance  of  7,306  feet,  was  cleaned  in 
June. 

A  small  house  which,  for  many  years,  has  stood  on  the  aqueduct 
land  not  far  from  Pleasant  Street,  in  Newton,  and  an  old  bam  on 
the  T.  V.  Fitch  estate,  in  Wellesley,  a  portion  of  which  was  on  the 
aqueduct  property,  have  been  removed. 

Chemical  fertilizer  has  been  placed  on  about  half  the  area  of  the 
embankment  slopes  with  satisfactory  results. 

A  6-inch  water  pipe  has  been  laid  across  and  over  the  aqueduct 
by  the  city  of  Newton  on  Waban  Avenue  opposite  Nehoiden  Road, 
and  the  town  of  Wellesley  has  laid  a  6-inch  water  pipe  across  and 
over  the  aqueduct  at  Rice  Street,  Wellesley  Hills.  The  city  of  New- 
ton laid  an  8-inch  sewer  over  the  aqueduct  at  the  intersection  of  East 
and  West  Waban  avenues,  and  a  6-inch  sewer  opposite  the  estate 
of  E.  E.  Bessey  on  Beacon  Street  in  Waban.  These  pipes  were  of 
cast-iron  with  leaded  joints,  for  a  distance  of  24  feet  on  each  side 
of  the  centre  of  the  aqueduct. 

The  Weston  Aqueduct  was  in  continuous  service  between  the  Sud- 
bury and  Weston  reservoirs  throughout  the  year,  with  the  exception 
of  1%  hours  when  the  flow  was  stopped  in  order  to  examine  gates 
and  castings  at  the  Sudbury  Dam.  The  daily  flow  averaged  28,798,- 
000  gallons  until  November  4,  when  the  new  60-inch  supply  pipe 
line  was  placed  in  service,  and  35,348,000  gallons  after  that  date. 

Rusted  cable  wire  fencing  has  been  replaced  by  No.  65  Wheelock 
wire  fence  for  a  distance  of  1,644  feet  in  Weston  between  School 
Street  and  Connecticut  Path,  and  1,018  feet  near  the  east  end  of 
tunnel  No.  8. 
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Considerable  work  has  been  done  in  reseeding  or  planting  with 
witch  grass  roots  the  aqueduct  embankments  between  gaging  chamber 
"No.  2  and  Elm  Street,  near  siphon  chambers  Nos.  1  and  2  and  west 
of  School  Street  in  Weston. 

Chemical  fertilizer  has  been  spread  on  about  half  the  area  of  the 
embankments  along  the  line  of  the  aqueduct. 


Pumping  Stations. 

» 

Seventy-three  per  cent  of  the  water  supplied  to  the  Metropolitan 
District  has  been  pumped  at  the  two  stations  at  Chestnut  Hill  Res- 
ervoir, and  the  remainder  has  been  delivered  by  gravity.  The  total 
quantity  pumped  at  all  of  the  stations  was  32,685,890,000  gallons, 
which  was  4.17  per  cent,  less  than  during  the  preceding  year. 

The  cost  of  operating  the  stations  was  $97,196.68,  equivalent  to 
$2,974  per  million  gallons  pumped.  The  average  cost  of  raising 
1,000,000  gallons  of  water  1  foot  high  at  all  the  stations  was  $0.0349, 
a  slight  increase  above  the  cost  in  1910. 

Coal  for  use  at  the  several  stations  has  been  purchased  as 
follows :  — 


Gboss  Tom. 

Bt  whom  roBNimw). 
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1 
1 

Gorman-Leonard  Coal  Company,  bituminous,    . 

1,420.78 

- 

- 

- 

4.Ge 

Gorman-Leonard  Coal  Company,  bituminous,    . 

100.80 

- 

- 

- 

- 

4.08 

Gorman-Leonard  Coal  Company,  bituminous,    . 

600.10 

- 

- 

- 

3.98 

Gorman-Leonard  Coal  Company,  bituminous,    . 

- 

1.707.00 

- 

- 

- 

S.9f 

minous. 
Gorman-Leonard  Coal  Company,  bituminous ,    . 

.. 

267.61 
144. 78 

^ 

^ 

3.94 

3.90 

Madairn  Hill  Company,  bituminous,    . 

- 

46.11 

- 

- 

- 

8.89 

Gorman-Leonard  Coal  Campsny,  bituminous,    . 

- 

1.778.27 

- 

- 

- 

8.80 

LofUk  Coal  Company,' bituminous. 

- 

48.07 

- 

- 

- 

8.88 

C.  W.  Claflin  A  Co.,  buckwheat  anthraeita. 

640.30 

- 

- 

- 

- 

2.88 

C.  W.  Claflin  A  Co.,  buckwheat  anthracite,  . 

- 

1,863.76 

- 

- 

- 

8.90 

^  Indudes  cost  of  nnloadinfc  ooal  from  oars  and  all  axxwnses  incidental  to  storace  of  the  eoaL 
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New  KnglanH  Goal  and  Coke  Company,  bitu- 
minous. 

New  England  Coal  and  Coke  Company,  bitu- 
minooa. 

Locke  Coal  Company,  aoreenings, 


Joseph  Butler,  aoieenings. 


New  England  Coal  and  Coke  Company,   bitu 

miaous. 
New    ir.ti^iaiKi  Ooij  ^nd  Coke  Company,  bitu 

minous. 

Philadelphia  and  Reading  Coal  and  Iron  Com- 
pany, screenings. 

Roxbuiy  Coal  Company,  furnace, 

Roxbury  Coal  Company,  pea, 

Rosbuzy  Coal  Company,  buckwheat  anthracite, 

Total  gross  tons,  bituminous, 

Total  gross  tons,  anthracite,    . 

Total  gross  tons,  anthracite  screenings, 
Avenge  price  per  gross  ton,  bituminous. 
Average  price  per  gross  ton,  anthracite, 
Average  price  per  gross  ton,  anthracite  screenings 


- 

114.62 

- 

488.24 

- 

^ 

446.87 

- 

11.82 

- 

^ 

- 

2,220.78 

4,078.S4 

602.86 

640.80> 

1,863.76  • 

- 

- 

- 

468.60 

4.03 

3.90 

4.46 

2.a8* 

2.00* 

- 

- 

2.50 

128.39 

251.79 

91.00 


380.18 

91.00 
4.06 

2.72 


6.22 

94.71 

213.05 


313.98 


4.63 


4.91 
4.35 
2.50 
2.50 
4.31 
3.94 
2.72 
5.88 
5.13 
4.37 


I  Includes  cost  of  unloading  coal  from  cars  and  all  expenses  incidental  to  storage  of  the  coal. 
*  Buckwheat. 

The  standard  requirements  in  the  contracts  for  the  purchase  of 
bituminous  coal  have  been  changed  during  the  year  for  the  purpose 
of  improving  the  quality  of  the  coal.  The  number  of  heat  units 
required  has  been  increased  from  14,600  to  14,700,  and  the  allow- 
able percentage  of  ash  has  been  decreased  from  9  to  8. 

The  tests  of  the  several  kinds  of  coal  burned  at  the  Water  Works 
stations  indicate  that  the  quality  of  the  coal  supplied  during  the 
past  year  has  been  higher  than  in  previous  years. 
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KntD  or  Coal. 


Number 

of  Samples 

tested. 


Britiah 

Thermal 

UniU. 


Peroentace 

ofVolatUe 

Matter. 


of  Aoh. 


PwoenUse 

of 
Moistnre. 


Beaver  R\m,    . 
Somnan,  . 
Pocahontas.     . 
New  River,      . 
Vulcan,     . 
Atlas, 
Dunlo, 

Spansler  No.  4, 
Logan,      . 
South  Fork,      . 


48 

14,818 

17.41 

6.16 

16 

14.708 

17.17 

6.66 

16 

16,010 

18.14 

4.66 

8 

14,926 

20.71 

6.30 

4 

14,890 

20.68 

6.79 

2 

14,906 

20.88 

6.66 

2 

16.058 

18.76 

6.01 

2 

14,481 

28.40 

8.08 

1 

14,788 

17.88 

6.64 

'             1 

14.780 

18.08 

6.60 

8.64 

8.10 
8.93 
2.16 
2.82 
8.66 
3.36 
2.61 
3.68 
3.93 


Chestnut  Hill  Pumping  Stations. 

In  previous  reports  the  two  pumping  stations  at  Ohestnut  Hill 
Eeservoir  have  been  designated  as  the  Chestnut  Hill  High-service 
Pumping  Station  and  the  Chestnut  Hill  Low-service  Pumping  Sta- 
tion, for  the  reason  that  they  contained  engines  used  in  pumping 
water  consumed  in  the  district  designated  by  the  title.  During  the 
past  year  an  engine  having  a  daily  capacity  of  40,000,000  gallons 
has  been  placed  in  the  Low-service  Station  for  use  in  supplying 
water  to  the  high-service  district.  In  this  and  subsequent  reports 
the  station  which  has  been  designated  as  the  High-service  Station 
will  be  designated  as  Chestnut  Hill  Pumping  Station  No.  1,  and  the 
station  heretofore  known  as  the  Low-service  Station  will  be  known 
as  Chestnut  Hill  Pumping  Station  No.  2.  The  following  are  statis- 
tics relating  to  operations  at  both  of  these  stations :  — 
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Pumping  Station  No.  1. 


Engines 
1  and  2. 


Engine 
No.  8. 


Engine 
No.  4. 


PuifPiNO 

Station 
No.  2. 


Engine 
No.  12. 


Totals. 


Daily  pumping  capacity  (gallons), 
ToUu  quantity  pumped  (million  gallons), 
Daily  average  quantity  pumped  (gallons). 
Coal  used  in  pumping  (pounds),    . 
Gallons  pumped  per  pound  of  coal, 

>  lift  (feet).         .... 


Cost  of  pumping:  ~ 
Labor,     . 
Fuel.       . 
Bepain,  . 

Oil,  waste  and  packing, 
Sinidl  supplies. 


Totals, 


Cost  per  million  gaUons  pum 
Cost  per  million  gallons 


1  foot  high. 


16.000.000 1 

671.64 

1,840,000 

1.160,770 

574.06 

128.14 


$1,088  67 

2,674  69 

100  45 

81  00 

69  57 


$4,904  27 

7.487 
.0680 


20,000,000 

i 


1 


I 


30.000.000 
6.804.62 

16,903.000 

4,428,904 

1,310.60 

127.77 


$9,621  06 

8,642  46 

1,03106 

461  18 

286  79 


$19,842  61 

8.418 
.0268 


40,000.000 
6.362.11 

14,663,000 

8,636.116 

1.476.99 

128.84 


$8,676  99 

6,288  76 

634  61 

168  04 

101  50 


$16,719  90 

2.937 
.0238 


106.000.000 

11.828.27 

32.406.000 

9,234,879 

1.280.83 

126.79 


$20.066  61 

17.466  81 

1.866  14 

710  26 

447  86 

$40,666  68 

3.429 
.0273 


1  8.000,000  each. 

Chestnut  Hill 

Pumping  Station 

No.  2.  —  Engines 

Nos.  6.  6  and  7. 

Daily  pumping  capacity  each  engine  (gallons),      .        .  35,000,000 

Total  quantity  pumped  (gallons), 17,530,710,000 

Daily  average  quantity  pumped  (gallons),      ....  48,029,000 

Total  coal  used   (pounds),       .......  6,597,460 

Gallons  pumped  per  pound  of  coal, 2,657 JL9 

Average  lift  (feet), 46.34 

Cost  of  pumping:  — 

Labor, $18,582  46 

Fuel, 10,738  61 

Repairs, 854  65 

Oil,  waste  and  packing, 362  02 

Small  supplies, 235  93 

Total, $30,773  67 

Cost  per  million  gallons  pumped, $117550 

Cost  per  million  gallons  raised  1  foot  high,  ....  .0379 

On  account  of  irregularities  in  the  operation  of  the  engines  pump- 
ing -water  for  the  southern  high-service  district,  due  to  the  installa- 
tion of  the  new  40,000,000-gallon  engine  at  Station  No.  2,  the  cost 
per  million  gallons  pumped  to  the  reservoir  by  engines  Nos.  1,  2 
and  4  was  somewhat  larger  than  during  the  previous  year. 

A  nulling  instrument  for  indicating  and  recording  the  percentage 
of  carbonic  acid  CO2  in  the  flue  gases  from  the  boilers,  thus  deter- 
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mining  whether  the  fuel  is  being  burned  economicallj^  was  purchased 
and  connected  with  the  boilers  in  December.  It  is  expected  that 
the  use  of  this  instniment  wUl  result  in  a  saving  in  the  amount  of 
coal  used. 

No  expensive  repairs  have  been  made  to  the  machinery  in  either 
of  the  stations. 

Engine  No.  12,  although  not  yet  tested  and  formally  accepted, 
has  been  operated  during  a  considerable  portion  of  the  year  and  has 
given  a  duty  of  between  150  and  160  million  foot  pounds  per  100 
pounds  of  coal. 

The  48-inch  and  60-inch  pipes  through  which  water  is  brought 
from  the  Chestnut  Hill  Reservoir  into  the  pumping  stations,  together 
with  the  chambers  in  the  gate-house  at  the  reservoir,  and  the  pump 
wells  at  Pumping  Station  No.  2,  have  been  emptied  and  cleaned. 
The  pipes  were  found  to  be  coated  with  a  heavy  growth  of  Frederi- 
cella  and  Spongilla,  a  considerable  portion  of  which  dropped  off 
the  top  and  sides  of  the  pipes  when  they  were  emptied  and  was 
washed  out  through  the  drain  pipe.  A  considerable  number  of 
fresh  water  clams  or  mussels  were  found  in  the  pipes  and  in  the 
bottom  of  the  gate-house.  About  8  cubic  yards  of  material  were 
removed  from  1,000  feet  of  60-inch  and  500  feet  of  48-inch  pipes. 
The  sluice  valves  in  the  gate-house  were  cleaned  and  painted  with 
red  lead  and  oil. 

The  screen  area  in  the  gate-chamber  has  been  increased  from  167 
square  feet  to  206  square  feet,  equivalent  to  23  per  cent.,  by  sub- 
stituting a  screen  for  the  stop-plank  for  a  depth  of  26  inches  in 
each  of  the  three  passageways  through  which  the  water  is  drawn  from 
the  reservoir. 

Spot  Pond  Pumping  Station. 

The  following  are  statistics  relating  to  operations  at  this  sta- 
tion:— 

Total  quantity  pumped  (gallons), 

Daily  average  quantity  pumped  (gallons), 

Total  coal  used  (pounds),    . 

Gallons  pumped  per  pound  of  coal,     . 

Average  lift  (feet),      .... 

Engine  No.  8  operated  (hours),  . 

Engine  No.  9  operated  (hours),  . 

Quantity  pumped  by  Engine  No.  8  (gallons), 

Quantity  pumped  by  Engine  No.  9  (gallons). 


2,770,220,000 

7,590,000 

2,442,415 

1434.21 

133.36 

72 

3,307 

31,050,000 

2,739470,000 


No.  57.] 


AND  SEWERAGE  BOARD. 


105 


Cost  of  pumping:  — 

Labor, $8,516  68 

Fuel, 4,153  76 

Repairsy 187  17 

Oil,  waste  and  paeking, 235  49 

SmaU  sappHes, 189  93 


Total  for  station, $13,283  03 


Cost  per  million  gallons  pmnped, . 

Cost  per  million  gallons  raised  1  foot  high, . 


$4,795 
.0359 


The  quantity  of  water  pumped  was  0.66  per  cent,  greater,  while 
the  cost  of  operating  the  station  was  2.49  per  cent,  less  than  in  1910. 


Abliwoton  Pumpiwo  Station. 
The  following  are  statistics  relating  to  operations  at  this  sta- 


tion:— 

Total  quantity  pumped  (gallons). 

Daily  average  quantity  pumped  (gallons), 

Total  coal  used  (pounds),  . 

Gallons  pumped  per  pound  of  coal. 

Average  lift  (feet), 

Engine  No.  10  operated  (hours). 

Engine  No.  11  operated  (hours). 

Quantity  pumped  hy  Engine  No.  10  (gallons), 

Quantity  pumped  hy  Engine  No.  11  (gallons). 


304,820,000 

835,000 

1,089,306 

279.83 

282.88 

5,989 

1,168 

265,740,000 

39,080,000 


Cost  of  pumping:  — 

Labor, $4,694  92 

Fuel, 1,836  00 

Repairs, 299  36 

00,  waste  and  packing,        .                56  08 

Small  supplies, 292  20 


Total  for  station, $7,178  56 


Cost  per  million  gallons  pumped,  • 

Cost  per  million  gallons  raised  1  foot  high. 


$23,550 
.0833 


There  was  an  increase  of  7.89  per  cent,  in  the  quantity  pumped 
and  a  decrease  of  2.78  per  cent,  in  the  cost  of  operating  the  station 
as  compared  with  the  previous  year. 
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The  exterior  woodwork  of  the  building  received  a  coat  of  paint 
early  in  December  and  the  interior  woodwork  was  being  painted  at 
the  end  of  the  year. 

The  side  track,  on  which  coal  is  delivered  to  the  pumping  station, 
has  been  repaired  by  the  Boston  &  Maine  Railroad  at  a  cost  of 
$110.46. 

West  Roxbury  Pumping  Station, 

The  following  are  statistics  relating  to  operations  at  this  sta- 
tion:— 


Total  quantity  pumped  (gallons), 

Daily  average  quantity  pumped  (gallons), 

Total  coal  used  (pounds),    . 

Gallons  pumped  per  pound  of  coal. 

Average  lift  (feet), 

Engine  No.  1  operated  (hours),  . 

Engine  No.  2  operated  (hours),    . 

Engine  No.  3  operated  (hours),  . 

Quantity  pumped  by  Engine  No.  1  (gallons), 

Quantity  pumped  by  Engine  No.  2  (gallons), 

Quantity  pumped  by  Engine  No.  3  (gallons). 


Cost  of  pumping :  — 
Labor,  .... 
Fuel,  .... 
Repairs, 

Oil,  waste  and  packing, 
Small  supplies,     . 


251,870,000 

690,000 

706,763 

356.37 

129.30 

236 

8,350 

246 

6,360,000 

232,900,000 

12,610,000 

$3,696  10 

1,455  02 

15113 

42  03 

60  46 


Total  for  station, 

Cost  per  million  gallons  pumped. 

Cost  X)er  million  gallons  raised  1  foot  high,  . 


$5,404  74 

$21,459 
.1660 


The  quantity  pumped  was  1.34  per  cent,  larger,  while  the  cost  of 
operating  the  station  was  4.03  per  cent,  less  than  for  the  previous 
year. 

Consumption  of  Wateb. 

The  daily  average  quantity  of  water  consumed  in  the  eighteen 
municipalities  supplied  from  the  Metropolitan  Works  during  the 
year  1911,  as  measured  by  Venturi  meters,  was  109,994,800  gallons, 
equivalent  to  105  gallons  per  capita  in  the  district  supplied.  The 
daily  average  consumption  was  2,097,300  gallons  less  than  during 
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the  previous  year,  and  15,429,400  gallons  less  than  during  the  year 
1908.  The  per  capita  consumption  has  been  reduced  18.6  per  cent 
in  three  years  and  is  now  as  low  as  in  1898,  when  the  Metropolitan 
Works  were  established. 

The  daily  average  quantity  supplied  to  the  Metropolitan  Water 
District,  as  determined  by  pump  measurement  and  by  the  flow  in 
the  Weston  Aqueduct,  and  the  estimated  yield  of  Spot  Pond  was 
110,456,000  gallons,  equivalent  to  105.5  gallons  per  inhabitant. 
The  difference  between  the  quantity  delivered  by  the  aqueducts  and 
that  measured  by  meters  to  the  several  municipalities  is  due  to  dif- 
ference in  the  methods  of  measurement,  to  leakage  from  the  Met- 
ropolitan Water  Works  reservoirs  and  pipes  and  to  the  use  of  water 
at  the  Chestnut  Hill  and  Spot  Pond  pumping  stations. 

The  daily  average  consumption  of  water  in  each  of  the  cities  and 
towns  supplied  from  the  Metropolitan  Works  during  the  years  1910 
and  1911,  as  measured  by  meters,  was  as  follows :  — 


Estimated 
Popula- 
tion, 
1911. 

Dazlt  Atebaob  Conbumption. 

1910. 

1911. 

In- 
crease 

in 
Gallons. 

De- 

Gallons. 

Gallons 

per 
Capita. 

Gallons. 

Gallons 

per 
Capita. 

crease 

in 
Gallons. 

Boston, 

688.520 

87,346,700 

130 

85,571,500 

124 

- 

l,m,200 

Somerville, 

79,360 

6,189,500 

80 

5,899,100 

74 

- 

290,400 

Maiden, 

45.780 

1,874,400 

42 

1,971,300 

43 

96.900 

- 

Chelaea,      . 

33.630 

2,834,500 

87 

2,701,400 

80 

- 

133.100 

Eyerett, 

34,910 

2.575.600 

76 

2,557.800 

73 

- 

17.800 

Quincy, 

33.760 

2.891,900 

88 

2.925,400 

87 

33,500 

- 

Medford.    . 

24,100 

1.422,400 

61 

1,207,100 

50 

- 

215.300 

Melrose, 

16,070 

1,005,700 

64 

1,012,500 

63 

6,800 

- 

Revere, 

19,240 

1,313,400 

71 

1,439,400 

75 

126,000 

- 

Watertown, 

13,330 

880,800 

68 

889,200 

67 

8,400 

- 

Arlington,  . 

11.700 

933,200 

83 

983.200 

84 

45.000 

- 

Milton.       . 

8,140 

309,200 

39 

317.700 

39 

8,500 

- 

Winthrop.  . 

10,670 

649.500 

63 

597.800 

56 

- 

51.700 

Stoneham, 

7,360 

650,800 

91 

573.300 

78 

- 

77,600 

Belmont,    . 

5,840 

329,500 

59 

415.500 

71 

86,000 

- 

Lexington, 

4,590 

345,500 

78 

352,900 

77 

7,400 

- 

Nahant,     . 

2,340 

121,700 

58 

152,000 

65 

80,300 

- 

Swampeeott, 

7,290 

412.800 

59 

427.700 

59 

14,900 

- 

District. 

1,046.630 

112,092,100 

110 

109.994.800 

105 

- 

2.097.300 

108 


METROPOLITAN  WATER 


[Pub.  Doc 


The  consumption  in  the  several  districts  was  as  follows:  — 


Golloxu 

per  Day, 

Itll. 


(Gallons 
per  Day). 


PerooDt- 
age  of 


Southern  low'-aervioo  dUtriet,  embraoinc  the  low-eervioe  district  of 
Boston,  with  the  exoeption  of  Charleetown  and  Eaat  Boston, 

Northern  low-eorvioe  dlBtriet,  embnunn^;  the  low^eervioe  distncts 
of  Somerviile,  CbeLaea.  Maiden,  Modiord,  Everett,  Arlington, 
Charlestown  and  East  Boston, 

Soathem  hich-serviee  district,  embracing  the  high-serrioe  districts 
of  Boston,  Quincy,  Watartown.  and  portbns  of  Belmont  and 
Milton 

Northern  high-eervioe  district,  embracing  MelroRe,  Revere,  Win* 
throp,  Swampeoott,  Nahant  and  Stoneham,  and  the  high-eervice 
difltnots  of  Somenrille,  Chelsea,  Maiden,  Medford,  Everett  and 
East  Boston 

Southern  extra  high-eervice  district,  embracing  the  higher  portions 
of  West  Roxbury  and  Milton 

Northern  extra  highnaer^-ioe  district,  embracing  Lexington  and  the 
higher  portions  of  Arlington  and  Belmont, 

Totals, 


45.420.000 
24,ni,900 
30,931,600 

7,3S5,S00 
080,100 
835.100 


109,904,800 


753.000> 
1,300,500 
1,712,800 

92,9001 

9,1001 

61.0001 


1.091 

5.00 

6.25 

1.271 
1.341 

7.881 


2.097.300 


1.87 


1  Increase. 

The  diagram  facing  this  page  shows  graphically  the  average  daily 
consumption  and  the  rate  of  consumption  between  the  hours  of  1 
and  4  a.m.  in  the  district  supplied  by  the  Metropolitan  Works  for 
each  week  during  the  years  1910  and  1911. 

It  will  be  .noted  that  the  low  temperature  during  the  months  of 
January  and  December,  1910,  as  compared  with  the  corresponding 
months  in  1911,  was  coincident  with  a  large  increase  in  both  the 
daily  average  and  night  rate  of  consumption.  It  is  also  noticeable 
that  although  the  daily  average  was  lower  in  1911  than  in  1910, 
the  night  rate  has  been  larger  during  the  greater  portion  of  the  past 
year  than  during  the  previous  year.  The  fact  that  between  the 
hours  of  1  and  4  a.m.  water  is  drawn  from  the  mains  at  the  rate  of 
over  70,000,000  gallons  in  24  hours  is  very  strong  proof  that,  not- 
withstanding the  decrease  in  consumption,  a  large  amount  of  pre- 
ventable waste  is  still  taking  place. 

Metering  of  Service  Pipes* 

The  following  table  gives  the  statistics  relative  to  the  installation 
of  water  meters  in  the  several  cities  and  towns,  in  conformity  with 
chapter  524  of  the  acts  of  1907. 


Average   Rate  of  Consumption 

Metropolitan    Water    District 

RAINFALL  »nd  AVERAGE  TEMPERATURE  «  AIR  "  CHESTNUT  HILL  RESERVOIR 

EACH    WEEK    DURING    1911 

CONSUMPTION       AND      NIGHT      RATE 


I  g 


RAINFALL      IN      INCHES 

ffl25a;aH£»Ma5mimgsi»ma;BHHSHttaMj 

AVERAGE      WEEKLY      TEMPERATURE 
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Cm  OR  TowK. 


Boston, 
Somervillo, 
Maiden, 
Chelaea, 

Quineyt 
Medford. 
Melroae, 
Revere, 
Watertown, 
Arlincton, 
MQton. 
\nnthiop, 
Stoneham, 
Belmont, 
Ledngton, 
Kafaant* 
Swampeoott, 
Totals,      . 


h3 

ill 

•  « 


4.225 
411 
14 
240 
262 
230 
179 
119 
138 

55 

100 
65 

32 
16 
21 


6,097 


MCTSBS  8BT  ON  OlD 
8XRTICEB. 


1108. 


ISM. 


1910. 


1911. 


84 

5,503 

5.481 

732 

621 

501 

43 

62 

8 

198 

756 

779 

338 

255 

277 

868 

33 

423 

867 

927 

1.555 

2,432 

135 

7 

85 

184 

110 

108 

56 

63 

213 

975 

706 

116 

225 

186 

113 

70 

56 

30 

40 

26 

264 

142 

28 

5,971 

9,984 

10,206 

6.487 

570 

2 

1,092 

285 

1,680 

178 

5 

176 

127 

6 
155 

86 
li 
13 


I 
I: 


1,441 

137 

197 

80 

159 

444 

176 

37 

208 

114 

141 

74 

84 

36 

103 

48 

37 

66 


S 


I 

I 


i 


J 

a 


>eo 


lO.SSu  I  3,581 


1.078 

95.037 

200 

12,259 

175 

7.632 

80 

4.510 

92 

5.466 

487 

7.746 

175 

4.563 

82 

8.620 

200 

8.610 

60 

2.156 

121 

2,181 

74 

1.510 

95 

2.553 

38 

1.491 

103 

1,008 

54 

883 

39 

550 

66 

1,535 

3.219 

158,319 

25,975 
6,526 
7,314 
4.252 
1.560 
4,801 
4.542 
3.863 
1,261 
2,130 
1,536 
1,510 
2,487 
826 
1.008 
616 
284 
1,585 


72,025 


CO 

fcSS 


27.88 
53.28 
96.83 
94.28 
28.54 
61. OS 

100.00 

100.00 
34.93 

100.00 
70.43 

100.00 

100.00 
55.40 

100.00 
69.65 
50.81 

100.00 


45.49 


I  The  number  of  new  meters  installed  and  the  number  of  new  services  equipped  with  motets  boklom 
acree  exactly  for  the  reason  that  service  pipes  are  installed.but  meters  are  not  set  until  the  buildings  are 
permanently  oooupied. 

All  of  the  cities  and  towns  in  the  District  have  set  the  number  of 
meters  required  by  the  terms  of  the  act,  and  nine  municipalities  had 
at  the  dose  of  the  year  metered  practically  all  of  their  service  pipes. 
At  the  end  of  the  year  45.49  per  cent,  of  all  the  service  pipes  in  the 
District  were  metered  as  compared  with  37.56  per  cent,  at  the  be- 
ginning of  the  year. 


Wateb  supplied  otttsibe  the  Meteopolitan  Distkiot. 

In  addition  to  the  quantity  supplied  to  the  cities  and  towns  com- 
prising the  Metropolitan  Water  District,  1,260,625,200  gallons  have 
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been  drawn  from  the  Metropolitan  Works  for  the  supply  of  places 
outside  the  District,  as  follows :  — 

The  United  States  Government  Reservation  on  Peddock's  Island 
has  received  a  continuous  supply  equivalent  to  89,300  gallons 
per  day. 

A  small  portion  of  the  town  of  Saugus  has  been  supplied  with 
an  average  of  13,100  gallons  per  day  through  pipes  of  the  town  of 
Revere. 

In  consequence  of  the  low  level  of  the  water  in  Crystal  Lake,  from 
which  the  town  of  Wakefield  obtains  its  supply,  83,948,700  gallons 
were  supplied  to  that  town  from  the  Metropolitan  Works  duiring 
the  following  periods:  July  17  to  21  inclusive,  August  10  to  17 
inclusive,  and  August  22  to  December  31  inclusive. 

The  town  of  Framingham  has  drawn  222,700,000  gallons  from 
filter  galleries  located  near  Farm  Pond  on  the  Sudbury  watershed, 
and  41,300,000  gallons  from  the  Sudbury  Aqueduct  through  a  pipe 
crossing  under  Farm  Pond. 

For  the  use  of  the  Westborough  State  Hospital,  53,063,000  gal- 
lons have  been  drawn  from  the  open  channel  of  the  Wachusett  Aque- 
duct. The  supply  to  the  hospital  from  this  source  was  shut  off 
from  April  13  to  May  18  inclusive,  and  on  September  28  and 
29,  during  which  periods  water  was  not  flowing  in  the  Wachusett 
Aqueduct 

The  city  of  Worcester  between  August  1  and  December  31  di- 
verted 694,900,000  gallons  from  that  portion  of  the  Wachusett  watei^ 
shed  which  the  city  was  in  1902  given  the  right  to  take  for  the 
purpose  of  a  water  supply;  and  between  September  28  and  October 
21,  the  city  diverted  64,900,000  gallons  from  the  Wachusett  water- 
shed by  pumping  from  Eagle  Lake  in  Holden.  Between  October 
24  and  November  10,  62,440,000  gallons  were  drawn  from  the 
Wachusett  Reservoir  and  pumped  into  the  Worcester  distributing 
mains. 

The  following  table  shows  the  quantities  diverted  and  the  amounts 
to  be  paid  to  the  Metropolitan  Water  District  for  these  quantities, 
vnth  the  exception  of  the  sums  to  be  paid  on  accoimt  of  the  diver- 
sion from  Asnebumskit  and  Kendall  Brooks  and  Eagle  Lake,  which 
have  not  yet  been  determined. 
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PLACB  SUPPLIED. 


Total 
Quantity 
(uallona). 


Average 

Daily 
Quanuty 
(Gallomi). 


Dates  on  which  Water 
was  supplied. 


Amounts 
charced 

for 

Water 

supplied. 


Woraestw:  — 

From  Eagle  Lake 

From  Asnebumslat  Brook  and  Ken- 
dall Reservoir,         .... 
From  Waohuaett  Reservoir, 

Weetborough  State  Hospital. 

F^mniwgham ;  — 
From  Sudbury  Aqueduct. 
From  Ftutm  Pond  Galleries, 

Wakefield 

Peddock's  Island, 

Saugus 


64.000,000 

in.800 

604.000,000 
62.440.000 

1,003.800 
171,100 

53.063,000 

145.300 

41.300.000 
222.700/)00 

113.200 
610.100 

83,048,700 

230.000 

32,508.000 

80.300 

4.785.500 

13.100 

1.260.625.200 

3,453.700 

Sept.  28  to  Oct.  21, 

Aug.  1  to  Dec.  31. 
Oct.  24  to  Nor.  10.  inc.. 

Jan.  1  to  Apr.  12.  . 
May  10  to  Sept.  27. 
Sept.  30  to  Dec.  31, 


July  17, . 

JulyO,  July  17  to  July  21, 
Aug.  10  to  Aug.  17. 
Aug.  22  to  Dec.  31. 


•  • 


•  ■ 


SI  .810  76 


1.501  50 


001  20 
427  10 


1., 


876  40 

2.036  32 
250  00 


QUAUTY  OF  THE  WaTEE. 

About  forty  per  cent,  of  the  water  used  in  the  Metropolitan  Dis- 
trict during  the  past  year  was  drawn  from  the  Sudbury  and  Cochit- 
uate  sources.  The  proportion  from  these  sources  was  much  larger 
than  in  any  year  since  1898,  and  as  a  result  the  water  drawn  from 
the  taps  in  the  Metropolitan  District  has  been  of  a  higher  color  and 
has  contained  a  larger  proportion  of  ammonia  and  chlorine  than  in 
recent  years. 

The  number  of  microscopic  organisms  present  in  the  water  has  also 
been  somewhat  above  the  average,  but  there  has  been  no  growth 
of  organisms  of  sufficient  magnitude  to  cause  objectionable  tastes  and 
odors  in  the  water  as  drawn  from  the  taps.  Weekly  microscopical 
and  bacterial  examinations  have  been  made  in  the  laboratory  of  the 
Board  of  the  water  from  various  parts  of  the  works,  and  chemical 
examinations  have  been  made  by  the  State  Board  of  Health,  the 
results  of  which  are  given  in  tabular  form  in  Appendix  No.  2,  Ta- 
bles Nos.  28  to  84.  There  have  been  made  2,465  microscopical  and 
1,174  bacterial  examinations  of  the  water  from  various  parts  of 
the  works,  and  results  have  been  received  of  397  chemical  examina- 
tions made  by  the  State  Board  of  Health. 

In  the  Wachusett  Reservoir  195  units  of  Dinobryon  were  present 
in  April,  140  units  of  Uroglena  on  May  1,  1,240  units  of  Anabsena 
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on  June  20,  and  140  units  of  Uroglena  on  October  10.  All  of  these 
growths  were  of  short  duration  and  not  large  enough  to  cause  any 
trouble.     The  average  color  of  the  water  was  0.08. 

In  the  Sudbury  Reservoir  there  was  a  growth  of  Synura  from 
March  20  to  May  1,  with  a  maximum  of  210  units  on  the  latter 
date.  TJroglena  *  were  present  on  May  8,  but  the  growth  lasted  less 
than  a  week.  There  was  a  growth  of  Dinobryon  during  September 
and  October  which  reached  a  maximum  of  1,700  units  in  the  latter 
part  of  September.  None  of  these  growths  were  of  sufficient  size  to 
cause  the  water  to  have  more  than  a  very  faint  odor. 

In  Framingham  Reservoir  No.  3  Asterionella  were  present  in 
March  and  April.  On  April  26,  5,780  imits  were  observed.  Chla- 
mydomonas  were  present  in  small  numbers  from  January  1  to  the 
middle  of  May. 

The  waters  of  the  Ashland  and  Hopkinton  reservoirs  have  been 
of  good  quality  and  comparatively  low  in  color.  Hopkinton  Reser- 
voir contained  a  growth  of  about  500  units  of  Uroglena  for  two  weeks 
in  April. 

Whitehall  Reservoir  contained  a  growth  of  Uroglena  during  April 
and  a  growth  of  Dinobryon  during  December,  both  of  which  caused 
the  water  to  have  a  disagreeable  taste  and  odor,  but  no  water  was 
being  drawn  from  the  reservoir  during  these  periods. 

There  were  no  growths  of  objectionable  organisms  in  Framingham 
Reservoir  No.  2  during  the  year. 

Growths  of  three  objectionable  organisms  have  been  present  in 
Lake  Cochituate  during  the  year.  Chlamydomonas  were  present 
from  January  1  until  the  middle  of  July,  but  did  not  affect  the 
water  drawn  from  near  the  surface  after  June  1.  The  largest  num- 
ber observed  was  230  units  on  April  10.  Dinobryon  were  observed 
in  the  latter  part  of  July,  but  not  in  sufficient  numbers  to  cause 
objectionable  taste  and  odor  until  the  early  part  of  October,  when 
1,060  units  caused  the  water  to  have  a  fishy  odor  when  hot  This 
growth  continued  during  October.  During  the  period  of  summer 
stagnation  a  growth  of  Aphanizomenon  developed  at  mid-depth  in 
the  lake,  11,520  units  being  observed  on  August  9.  When  the  water 
in  the  lake  overturned,  in  November,  these  organisms  came  to  the 
surface  and  on  reaching  the  consumers  caused  a  few  complaints  to 
be  received,  not  on  account  of  the  taste  and  odor,  but  because  of  a 
red  scum  which  they  caused  on  the  hot  water. 
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In  the  distributing  reservoirs  in  the  Metropolitan  District  there 
have  been  growths  of  Chlamjdomonas,  Dinobrjon  and  Uroglena 
which  have  at  times  given  a  faint  disagreeable  odor  to  the  water 
drawn  from  the  taps,  but  the  water  has  been  generally  of  good  quality 
and  very  few  cc^nplaints  have  been  received  from  the  water  takers. 

A  growth  of  Conferva,  which  attached  itself  to  the  bottom  of  the 
Bear  Hill  Reservoir,  made  its  appearance  in  October  and  caused 
the  water  in  that  reservoir  to  have  an  objectionable  appearance.  The 
water  was  lowered  about  4  feet  and  a  portion  of  the  growth  removed. 

The  following  table  gives  a  comparison  of  the  average  results  of 
the  examinations  of  water  from  a  tap  in  Boston  for  the  years  1902 
to  1911,  inclusive: —  , 


19M. 

1993. 

1904. 

1906. 

1906. 

199T. 

1998. 

1999. 

1910. 

19U. 

Statt  Board  cif  H9aUh 

BsaminaUonM. 

Color  (Nefliter  itancUrd),    . 

0.20 

0.25 

0.2St 

0.241 

0.241 

0.221 

0.191 

0.18> 

0.141 

0.25i 

Total  residua. 

8.93 

8.98 

8.98 

8.86 

3.86 

3.83 

3.50 

3.46 

3.05 

4.18 

Low  on  icniUon,  . 

l.M 

l.fiO 

1.59 

1.59 

1.89 

1.40 

1.35 

1.48 

1.24 

1.66 

PVaa  ammonia.     « 

0.0016 

0.0013 

0.0028 

0.0020 

0.0018 

0.0013 

0.0011 

0.0011 

0.0013 

0.0015 

Albuminoid 

^  VIM  vm^v«%  ■  ^ 

total,       . 

0.0139 

0.0125 

0.0139 

0.0145 

0.0159 

0.0129 

0.0115 

0.0128 

0.0118 

0.0156 

dissolved, 

0.0U9 

O.OUO 

0.0121 

0.0124 

0.0134 

0.0109 

0.0092 

0.0103 

0.0102 

0.0128 

suspended.     . 

0.0020 

0.0015 

0.0018 

0.0021 

0.0025 

0.0020 

0.0024 

0.0025 

0.0016 

0.0029 

Chlorine,      .... 

0.29 

0.30 

0.34 

0.35 

0.34 

0.33 

0.33 

0.28 

0.28 

0.88 

Nitrocen  as  nitrates,    . 

0.0092 

0.0142 

O.OUO 

0.0083 

0.0054 

0.0068 

0.0092 

0.0034 

0.0030 

0.0029 

^trogen  as  nitrites,     . 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0000 

0.0000 

0.0000 

0.40 

0.89 

0.37 

0.85 

0.36 

0.32 

0.26 

0.25 

0.22 

0.33 

1.3 

1.5 

1.5 

1.4 

1.3 

1.3 

1.2 

1.8 

1.1 

1.4 

Metropolitan  Water  and  Soto- 

mrago  Board  BxatninationM, 

Color  (nlatinum  standard),. 

.33 

.85 

.32 

.28 

.25 

.27 

.22 

.23 

.18 

.23 

Turbidity 

2.3 

2.2 

2.4 

1.9 

2.2 

2.2 

2.4 

2.6 

2.1 

2.2 

Total  orsanisms,  . 

307 

286 

303 

528 

550 

427 

695 

1.959 

421 

735 

Amorphous  matter. 

34 

86 

86 

37 

42 

47 

64 

97 

72 

76 

Bacteria 

104 

126 

176 

231 

154 

176 

146 

195 

218 

197 

NoTS.  —  Chemical  analyses  are  in  parts  per  100,000,  organisms  and  amorphous  matter  in  standard  units 
per  cubic  centimeter,  and  bacteria  in  number  per  cubic  centimeter.  The  standard  unit  has  an  area  of  400 
square  microns,  and  by  its  use  the  number  of  diatomaoes  are  decreased,  and  the  number  of  dilorophycea 
and  cyanophyees  are  rery  much  increased,  as  compared  with  the  number  of  organisms. 


1  Platinum  standard. 


Sanitaky  Inspbction. 

All  premises  on  the  several  watersheds  have  been  inspected  for  the 
purpose  of  maintaining  sanitary  conditions  that  will  protect  from 
pollution  the  water  supplied  to  the  Metropolitan  District.  The  results 
of  these  inspections  are  given  in  the  following  tables :  — 
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Under  the  heading  "  unsatisfactory "  are  included  all  cases  where 
it  is  possible  that  under  the  most  unfavorable  conditions  drainage 
from  privies  or  sinks  may  reach  a  water  course^  all  suspected  cases 
and  all  cases  of  manufacturing  wastes  entering  feeders,  even  though 
there  may  have  been  some  attempt  at  previous  purification. 

The  drainage  system  constructed  during  1910  for  the  purpose  of 
diverting  from  Lake  Cochituate  the  surface  drainage  from  an  area 
of  about  140  acres,  on  which  there  was  in  1910  a  resident  popula- 
tion of  707,  was  placed  in  service  on  January  13,  1911,  thus  remov- 
ing several  cases  of  unsanitary  drainage. 

During  the  past  year  there  has  been  a  large  growth  in  the  indus- 
trial development  of  South  l>amingham,  which  has  increased  the 
growth  of  population,  not  only  in  that  village  but  also  in  the  adjoin- 
ing towns  of  Natick,  Sherbom,  Ashland  and  Eopkinton.  In  South 
Framingham,  4  factories,  2  stores,  1  hall  and  buildings  for  the 
occupancy  of  156  families  have  been  erected  and  several  more  are 
under  construction. 

This  building  development  has  extended  beyond  the  reach  of  the 
present  sewer  system  in  Framingham,  and  in  some  cases  the  new 
buildings  are  in  locations  where  the  sewage  cannot  be  disposed  of  in 
cesspools  without  endangering  the  water  supply.  In  the  Lokerville 
section  there  are  140  houses  from  which  the  drainage  cannot  be  taken 
into  the  existing  sewer  system,  and  at  a  recent  town  meeting  the 
Sewer  Commissioners  of  Framingham  were  instructed  to  make  a 
study  of  the  problem  of  providing  sewerage  for  this  area,  as  well  as 
for  the  area  near  the  St^te  Muster  Field,  known  locally  as  Hast- 
ingsville.  It  is  desirable  that  sewers  should  be  provided  in  this 
section  in  order  to  prevent  the  pollution  of  the  Metropolitan  Supply. 

During  the  past  year  a  public  water  supply  has  been  introduced  in 
the  town  of  Ashland.  The  supply  is  drawn  from  driven  wells  located 
near  the  Sudbury  River,  above  the  Dwight  mill  pond,  and  is  pumped 
to  a  concrete  standpipe  built  on  a  hill  oflf  Myrtle  Street.  The  water 
is  distributed  through  6.5  miles  of  6-inch,  8-inch  and  12-inch  pipe  to 
224  houses.  Although  the  soil  throughout  the  village  is  generally 
gravelly,  it  is  probable  that  the  increased  use  of  water  in  the  town 
will  tend  to  increase  the  danger  of  polluting  the  water  of  Framing 
ham  Reservoir  No.  2. 
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The  New  York,  New  Haven  &  Hartford  Railroad  Co.  has  main- 
tained a  camp  for  laborers  on  the  shores  of  Farm  Pond,  and  early  in 
the  year  complaints  were  made  that  the  conditions  at  the  camp  were 
not  sanitary.  Although  the  water  from  Parm  Pond  has  not  been 
used  for  the  supply  of  the  Metropolitan  District  for  many  years, 
the  Railroad  Company,  at  our  request,  dug  a  cesspool,  cut  and 
burned  brush  and  trimmed  trees  in  the  vicinity  of  the  camp,  and 
stationed  a  watchman  there  to  enforce  sanitary  regulations. 

In  the  cities  and  towns  on  the  Sudbury  and  Cochituate  watersheds, 
which  have  systems  of  sewerage  conveying  the  sewage  outside  the 
watersheds,  the  number  of  premises  connected  with  sewers  has  been 
increased  by  132,  and  the  number  existing  on  streets  where  sewers 
have  been  built  has  been  reduced  from  150  to  127.  The  number  in 
the  several  places  on  December  31,  1911,  was  as  follows:  — 


Pbbmisxs  connsctsd 
WITH  Sewers. 


Marlborough, 
Westborough, 
Framitighain, 
Natiok,   . 
Sherbom, 
Totals, 


1910. 


1,522 
610 

1,116 

656 

6 


3,810 


1911. 


1,537 
518 

1,197 

685 

6 


3,942 


Prxmissb  not  connxctko 

WITH  SBWXBS. 


1910. 


83 

25 

9 

83 


150 


1911. 


71 

19 

5 

32 


127 


Nine  cases  of  typhoid  fever  were  reported  from  the  Wachusett 
watershed,  7  of  which  were  in  Holden  and  2  in  Princeton.  Four  of 
the  Holden  cases  were  from  one  family  in  January,  and  the  others 
occurred  in  May,  September  and  October,  in  Holden  Centre,  Bryant- 
ville  and  Dawson.  The  2  cases  in  Princeton  were  at  Buck's  l^ill 
in  August,  and  were  closely  connected.  Thirty-three  cases  were 
reported  on  the  Sudbury  and  Cochituate  watersheds,  18  of  which 
occurred  in  houses  connected  with  the  public  sewers  which  convey 
house  drainage  outside  the  watershed.  Ten  of  the  cases  were  re- 
ported from  Natick,  1  from  Wayland,  11  from  Pramingham,  2  from 
Ashland,  2  from  Southborough,  6  from  Marlborough  and  1  from 
Westborough.    Seven  of  the  cases  in  Natick  were  apparently  caused 
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by  an  infected  milk  supply.  Four  of  the  cases  in  Framingbani 
occurred  in  one  house,  just  at  the  close  of  the  year.  In  all  cases 
the  premises  were  visited  and  precautions  taken  to  prevent  the 
spread  of  the  disease  or  the  pollution  of  the  water  supply. 

Swamp  Ditches  and  Bbooks. 

The  ditches  draining  swamps  on  the  several  watersheds,  having 
an  aggregate  length  of  36.36  miles,  have  been  cleaned  as  usual  and 
the  weeds  and  brush  mowed  and  burned  for  a  width  of  from  10  to 
20  feet  on  both  sides  of  the  ditches.  Ditches  in  Crane  Swamp,  in 
Marlborough  and  Northborough,  and  in  Swamp  No.  76,  in  Sterling, 
were  repaired  for  a  length  of  1.78  miles  where  the  side  slopes  had 
been  injured  by  cattle.  The  wire  fencing  on  the  property  line  around 
Big  Crane  Swamp  was  repaired  for  a  distance  of  7,000  feet  by  set- 
ting new  chestnut  posts  and  restringing  the  wires,  and  new  Wheelock 
wire  fence  844  feet  long  erected  on  the  property  line  between  land 
of  the  Board  and  J.  A.  McHale  on  the  westerly  side  of  the  Big  Crane 
Swamp. 

Observations  have  been  made  of  the  colors  of  the  waters  of  the 
brooks  draining  the  swamps  which  have  been  improved  by  ditching 
as  follows:  — 


Area  of 
Water- 
shed 
(Acres). 

Area  of 
Swamp 

(Acres). 

1 

Length 

of 
Ditches 

(Feet). 

Cou>R8  OF  Watem  (Platinum  Standard). 

BEFORB  DRAINING. 

AFTER  DRAINING. 

SWAMP. 

Averages 

for  Years 

im,  1895, 

1199. 

Averages 

for  Years 

1900,  1901. 

1902. 

1907. 

1908. 

1909. 

1910. 

1911. 

Crane,     . 
No.  54,    . 
No.  55,    . 
No.  76,    . 

1,856 
760 

1.625 
225 

460 
72 

220 
26 

45.250 
8,d30 

27,661 
6.173 

1.95 

.90 

1.27 

.44 

1 

.77 
.53 
.80» 
.27 

.72 
.41 
.44 
.24 

.64 
.33 
.36 
.20 

.65 
.36 
.38 
.21 

.00 
.44 
.47 

.30 

>  Nearly  one-half  of  the  ditches  in  Swamp  No.  55  were  not  built  until  1907. 


Peotection  of  the  Supply  by  Filtration. 

The  filter-beds  which  are  maintained  for  the  purpose  of  purifying 
the  surface  water  collected  from  thickly  populated  districts  before 
its  admission  to  the  storage  reservoirs  have  been  cared  for  as  usual. 

The  filter-beds,  having  an  area  of  14  acres,  which  receive  and 
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filter  the  water  from  about  1.8  square  miles  of  the  thickly  settled 
portion  of  the  city  of  Marlborough,  received  and  cared  for  the  entire 
flow  of  the  brook  during  the  year.  The  17  artificial  beds  were 
cleaned  in  June  and  again  in  September  and  October ;  the  8  natural 
beds  were  thoroughly  cleaned  in  June  and  the  weeds  were  cut  in 
September  and  October, 

The  reservoir  and  filter-bed  on-Parm  Street,  in  Framingham,  re- 
ceived diluted  sewage  from  the  overflow  of  the  Marlborough  main 
sewer  on  two  days  in  March,  two  days  in  April  and  one  day  in 
December,  and  there  was  a  flow  of  ground  water  upon  the  bed  at  times 
during  March,  April,  May,  November  and  December. 

At  the  Pegan  Brook  pumping  station,  where  the  surface  drainage 
from  an  area  of  about  1  square  mile  in  the  thickly  settled  portion 
of  Natick  is  pumped  upon  filter-beds  before  entering  Lake  Cochit- 
uate,  the  pumps  were  operated  193  days  during  the  year  and  220,- 
'939,000  gallons  were  pumped,  equivalent  to  a  daily  average  of 
605,310  gallons.  The  quantity  of  coal  used  was  152,230  pounds 
and  1,451  gallons  were  pumped  per  pound  of  coal.  The  cost  of 
operating  the  pumping  station,  cleaning  the  filter-beds  and  caring 
for  the  grounds  was  $2,731.18,  making  the  cost  per  million  gallons 
filtered  $12.36. 

The  water  flowing  from  an  area  of  225  acres,  in  which  is  included 
the  more  thickly  settled  portion  of  the  town  of  Sterling,  has  been 
filtered  on  4  filter-beds,  having  an  area  of  2  acres,  before  entering 
Waushacum  Pond  on  the  Wachusett  watershed. 

The  Gates  Terrace  filter-beds,  at  Sterling  Junction,  on  which  is 
received  the  drainage  from  a  few  summer  cottages,  were  operated 
from  April  22  to  October  31. 

The  filter-beds  on  which  is  received  the  drainage  from  the  Worces- 
ter County  Training  School  have  received  the  usual  attention  and 
have  satisfactorily  cared  for  the  sewage  of  that  institution. 

FOKESTBY. 

During  the  past  year  trees  and  shrubs  have  been  planted  as 
follows :  — 

On  the  Wachusett  watershed  30  acres  of  land  on  shallow  flowage 
fills,  in  drained  swamps  and  intervale  lands  were  planted  with  12- 
inch  to  24-inch  arbor  vitse  seedlings  spaced  6  feet  apart  in  both 
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directions,  and  12.5  acres  of  land  east  of  the  South  Dike  in  Clinton, 
where  pines  planted  in  1908  had  been  destroyed  by  fire,  were  re- 
planted with  3-year-old  pine  seedlings.  The  area  occupied  by  the 
Flagg  nursery  and  by  nearly  all  of  the  Lamson  nursery  has  also  been 
planted  with  white  pines. 

Three  thousand  white  pines  were  set  out  along  the  line  of  the 
Weston  Aqueduct,  at  Edgell  Street  near  the  Nobscot  Station,  near 
gaging-chamber  No.  2  and  near  siphon-chamber  ITo.  2. 

The  necessary  care  has  been  given  to  the  Lamson  and  Oakdale 
nurseries.  At  the  close  of  the  year  the  Lamson  nursery  contained 
2,200  arbor  vitae  seedlings  from  12  inches  to  18  inches  high,  and  the 
Oakdale  nursery,  which  was  started  in  1910,  contained  2,000  2-year- 
old  white  pine  transplants,  22,800  2-year-old  white  pine  seedlings  and 
28,700  1-year-old  white  pine  seedlings. 

On  the  Wachusett  watershed  the  undesirable  trees  and  brush  have 
been  cut  on  55  acres  of  land  planted  with  pines,  and  an  improvement 
thinning  has  been  made  on  55  acres  of  land  on  which  there  is  a  growth 
of  trees  from  20  to  40  years  old.  The  gross  cost  of  the  work  on 
both  of  these  areas  was  $2,362.31,  but  as  $983.61  were  received  for 
fence  posts,  railroad  ties  and  cordwood  sold,  the  net  cost  of  the 
improvement  was  $1,378.70. 

Exclusive  of  the  lands  submerged  by  the  Wachusett  Reservoir,  the 
Board  now  owns  about  4,500  acres  of  land  on  the  Wachusett  water- 
shed,  of  which  about  1,800  acres  were  forested  when  acquired,  1,350 
acres  have  been  planted,  520  acres  remain  to  be  planted  and  830 
acres  are  not  available  for  planting. 

The  protection  of  the  trees  from  the  ravages  of  destructive  insects 
has  necessitated  the  expenditure  of  $7,062.21,  as  follows :  — 

Spot  Pond, $2,954  40 

Mystic  Lake, 46  24 

Chestnut  Hill  Reservoir, 655  89 

Weston  Reservoir  and  Aqueduct, 1,178  IS 

Sudbury  and  Cochituate  Aqueducts, 275  58 

Lake  Cochituate, 131  00 

Sudbury  Reservoir, 149  98 

Framingham  Reservoirs,  Nos.  1,  2  and  3, 30  00 

Wachusett  Reservoir  and  Aqueduct, 1,640  94 

$7,062  21 
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In  addition  to  the  above,  $1,266.50  was  expended  for  the  purchase 
from  the  Fitzhenry-Guptill  Company  of  a  power  sprayer  consisting 
of  a  U-shaped  tank,  having  a  capacity  of  400  gallons,  a  4-cylinder, 
4-cycle,  lO-horse-power  gasoline  engine,  and  a  3^/^-inch  x  3%-inch 
phosphor  bronze  triplex  pump,  all  mounted  on  a  platform  wagon. 

The  work  of  spraying  is  done  with  this  machine  much  more  effi- 
ciently and  economically  than  by  the  method  previously  used,  in 
which  the  power  was  furnished  by  tanks  of  gas  under  high  pressure. 

At  Spot  Pond  55  acres  were  sprayed  between  May  26  and  June 
8,  using  1,840  pounds  of  arsenate  of  lead.  About  950  pounds  of 
tanglefoot  and  69  gallons  of  creosote  mixture  were  also  used  on  the 
trees. 

At  the  Weston  Reservoir  and  along  the  Weston  Aqueduct  about 
24  acres  were  sprayed.  Work  at  this  reservoir  was  much  increased 
for  the  reason  that  the  adjacent  property  owners  have  done  but 
little  to  suppress  the  moths. 

The  number  of  both  brown-tail  and  gypsy  moths  on  the  land  con- 
troUed  by  the  Board  has  increased,  particularly  in  the  vicinity  of 
the  Sudbury  and  Wachusett  reservoirs,  where  the  area  of  woodland  is 
large.  The  oak  trees  in  the  vicinity  of  the  North  Dike  at  the  Wa- 
chusett Reservoir  are  badly  infested  with  brown-tail  moths,  and  71 
acres  of  this  land  were  sprayed  with  arsenate  of  lead.  All  of  the 
young  pines  on  both  the  Sudbury  and  Wachusett  works  have  been 
inspected  twice  during  the  year,  and  shoots  infested  with  the  pine- 
tree  weevil  have  been  cut  off  and  burned.  The  number  of  infested 
shoots  was  less  than  during  the  previous  year. 

Late  in  the  year  it  was  discovered  that  chestnut  trees  near  the 
Wachusett  Dam  were  infected  with  the  Chestnut  Bark  Disease, 
which  has  destroyed  all  or  nearly  all  of  this  species  of  tree  on  a  large 
area  in  New  Jersey,  Pennsylvania  and  New  York.  Trees  affected 
by  this  disease  have  been  found  in  the  towns  of  Marlborough,  North- 
borough.  Clinton,  Boylston,  Sterling,  West  Boylston  and  Holden, 
and  it  is  feared  that  it  may  be  necessary  to  cut  all  chestnut  trees 
on  the  property  of  the  Board. 

One  result  of  the  severe  drought  during  the  spring  months  was 
a  large  number  of  forest  fires  on  the  watersheds,  several  of  which 
caused  much  damage  to  the  tree  growth.  The  most  serious  fire 
occurred  on  May  10  and  burned  over  211  acres  belonging  to  the 
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Board,  103  acres  of  which  were  pasture  laud ;  59  acres  were  covered 
with  a  gi'owth  of  10  and  12  year  old  white  pine  seedlings  and  49 
acres  with  hard  wood  timber  from  16  to  40  years  old.  This  fire  was 
caused  by  a  spark  from  a  locomotive  on  the  Boston  &  Maine  Railroad 
and  the  Railroad  Company  reimbursed  the  Board  for  the  damage 
to  the  amount  of  $3,000. 

The  total  number  of  fires  reported  on  the  Wachusett  watershed 
was  21  and  the  area  burned  over  330  acres.  The  total  estimated 
damage  was  $3,985.78,  and  the  amount  received  from  railroad  com- 
panies in  reimbursements  for  fires  caused  by  locomotives  was 
$3,136.90.  The  number  of  pine  trees  destroyed  by  the  fires  was 
about  47,000.  Seven  fires  occurred  on  the  Sudbury  Works,  burning 
over  45%  acres,  but  most  of  the  fires  occurred  on  pasture  land  and 
the  loss  was  not  large. 

Seven  fires  occurred  on  the  grounds  at  Spot  Pond,  burning  over 
11.34  acres  and  destroying  250  small  white  pines. 

From  January  1  until  February  11  about  6  men  were  employed 
cutting  into  cordwood  the  trees  in  Crane  Swamp  which  were  felled 
by  fires  which  occurred  in  September  and  October,  1910.  Two  hun- 
dred and  eleven  cords  of  wood  were  cut  and  this,  with  the  remain- 
ing standing  wood  on  105  acres,  most  of  which  was  killed  by  the  fire, 
was  sold  to  E.  W.  Wheeler  &  Son  of  Berlin,  Mass.,  for  $1,367.50. 

DlSTBIBUTINO  ReSEBVOIBS. 

Weston  Reservoir. 

The  reservoir  and  its  connected  structures  are  in  good  order.  In 
addition  to  the  regular  work  of  caring  for  the  grounds  and  buildings, 
cleaning  the  screens  and  open  channel,  painting  fences  and  tool 
houses  and  destroying  moths,  the  attendant  and  three  men  employed 
at  the  reservoir  have  constructed  a  footpath  alongside  the  aqueduct 
from  Kewton  Street  to  the  screen-chamber,  a  distance  of  1,550  feet. 

Chestnut  Hill  Reservoir. 

The  grounds  and  structures  are  in  good  condition,  with  the  excep- 
tion of  the  wooden  fence  on  the  line  of  Beacon  Street,  which  shotdd 
be  replaced  during  the  coming  year.  The  exterior  woodwork  of  the 
upper,  intermediate  and  lower  gate-houses  has  been  given  two  coats 
of  paint.     Considerable  time  has  been  spent  in  removing  water 
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grasses  from  the  shallow  parts  of  the  reservoir,  especially  from  the 
Lawrence  Basin,  where  the  growth  appears  to  increase  from  year  to 
year. 

Waban  Hill  Reservoir. 

The  exterior  and  interior  woodwork  of  the  gate-house  has  received 
two  coats  of  paint  and  the  embankments  were  given  a  dressing  of 
stable  manure. 

Forhes  Hill  Reservoir  and  Standpipe. 

The  standpipe  was  in  service  throughout  the  year  except  from 
September  13  to  October  14,  while  the  upper  floor  of  the  tower  was 
being  renewed.  The  granolithic  surface  of  the  upper  floor,  which 
had  become  badly  cracked,  was  removed,  together,  with  the  under- 
lying cinder  concrete  which  was  disintegrated.  The  granolithic  was 
broken  into  pieces  about  1  inch  in  diameter  and  then  mixed  with 
small  stones  and  so  used  as  a  foundation  on  which  was  placed  a 
layer  of  felt  covered  with  a  2-inch  layer  of  Portland  cement  con- 
crete mixed  in  the  proportion  of  1  part  of  cement,  2  of  sand  and 
4  of  pebbles.  Upon  this  foundation,  which  was  prepared  by  the 
maintenance  department,  the  Simpson  Brothers  Corporation  placed 
a  layer  of  Neuchatel  rock  asphalt  1  inch  in  thickness,  reinforced 
with  corrugated  steel.  A  6-inch  fillet  of  asphalt  was  placed  next 
the  outer  wall  of  the  tower.  The  cost  of  the  work  was  $718.83. 
The  granolithic  walk  around  the  reservoir  has  been  repaired  by  relay- 
ing four  of  the  concrete  blocks  and  by  digging  out  and  grouting  the 
smaller  cracks.  Some  repairs  were  made  to  the  concrete  lining 
of  the  reservoir. 

Mystic  Reservoir. 

This  reservoir  has  been  in  continuous  use  throughout  the  year. 

Mystic  Lake  and  Pumping  Station. 

Mystic  Lake  has  not  been  used  as  a  source  of  water  supply  since 
January  1,  1898,  and  the  machinery  at  the  pumping  station  has  not 
been  operated  since  that  date.  The  house  occupied  by  the  Superin- 
tendent of  Pipe  Lines  and  iJeservoirs,  which  is  located  near  the 
pumping  station  building,  together  with  the  barn  and  stable  on  the 
same  grounds,  have  received  two  coats  of  paint  and  minor  repairs. 
A  new  floor  has  been  laid  on  the  bridge  over  the  outlet  at  the  Lake. 
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Arlington  Standpipe. 

The  standpipe  was  out  of  service  from  November  15  to  December 
14,  during  which  time  it  was  cleaned,  the  exterior  given  two  coats 
of  white  lead  and  oil,  and  the  interior  one  coat  of  red  lead  and  two 
coats  of  Gilsonite  paint.  The  work  was  done  by  F.  A.  Tibbetts,  of 
Maiden,  at  a  cost  of  $475. 

Spot  Pond* 

A  foreman  and  8  men  have  cared  for  the  grounds  and  buildings 
around  the  pond,  cleaned  the  shores,  resurfaced  the  paths  and  pa- 
trolled the  grounds  for  the  purpose  of  protecting  the  property  of  the 
Board  and  preventing  the  pollution  of  the  water. 

Fella  and  Bear  Hill  Reservoirs. 
These  reservoirs  have  been  in  service  throughout  the  year. 

Pipe  Yards. 

At  both  the  Chestnut  Hill  and  Qlenwood  pipe  yards  the  build- 
ings are  in  good  condition.  The  railroad  siding  at  the  Glenwood 
pipe  yard  has  been  repaired  at  a  cost  of  $113.75,  and  that  at  the 
Chestnut  Hill  yard  at  a  cost  of  $220.68.  Concrete  bins,  having  a 
capacity  of  about  70  cubic  yards,  have  been  built  at  the  Glenwood 
yard  for  the  storage  of  sand  and  stone  used  in  repairing  streets.  A 
watchman's  clock  with  five  stations  has  been  installed  at  the  Grlen- 
wood  yard. 

PiPB  Lines. 

The  length  of  pipes  owned  and  operated  by  the  Metropolitan  Wa- 
ter and  Sewerage  Board  was  increased  by  4.56  miles  during  the  year, 
making  a  total  on  December  31,  1911,  of  101.58  miles.  The  length 
of  mains  4  inches  in  diameter  and  larger  connected  with  the  works 
but  owned  and  operated  by  the  several  cities  and  towns  supplied  with 
water,  is  1,569.92  miles. 

The  most  important  work  done  during  the  past  year  in  connection 
with  the  maintenance  of  the  pipe  lines  has  been  the  changes  made  nec- 
essary by  the  abolishment  of  the  crossing  at  grade  of  Webster  Ayenne 
and  the  Fitchburg  Eailroad  in  Somerville.  This  work  necessitated 
the  raising  of  983  feet  of  48-inch  pipe  and  the  laying  of  256  feet 
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of  48-iiich  pipe  on  a  temporary  timber  foundation  and  on  a  bridge 
over  the  railroad.  The  method  adopted  for  raising  the  pipes  was  as 
follows:  —  Spruce  piles  were  driven  on  each  side  of  the  pipe  at 
intervals  of  6  feet,  and  alternate  bents  of  the  piles  were  capped  with 
6-inch  X  12-inch  girder  caps  set  at  the  elevation  of  the  surface  of 
the  regraded  street.  The  pipes  were  raised  by  the  use  of  screws  2^^ 
inches  in  diameter  and  6  feet  long,  suspended  from  the  girder  caps 
and  connected  with  the  pipes  by  means  of  wire  ropes  and  chains. 
After  the  pipes  were  raised  to  the  required  height  they  were  sup- 
ported on  12-inch  x  12-inch  caps  placed  at  intervals  of  6  feet  for  the 
whole  length  of  the  raised  portion  of  the  main.  The  pipes  were 
raised  about  17  feet  at  the  crossing  of  the  railroad,  where  the  pipes 
are  now  supported  on  a  bridge  located  alongside  and  east  of  the  road- 
way bridge.  The  pipe  bridge  consists  of  two  plate  girders  78  feet 
long,  6  feet  high,  placed  11  feet  apart,  with  a  wooden  floor  and  cover 
forming  a  box  in  which  are  laid  the  Metropolitan  Water  Works  48- 
inch  main  and  the  20-inch  main  of  the  city  of  Somerville.  In  con- 
nection with  this  work  it  was  necessary  to  relocate  a  36-inch  valve 
and  a  20-inch  connection  with  the  Somerville  pipe  system,  on  which 
there  was  a  Venturi  meter.  The  work  was  begun  in  May,  the  48-inch 
main  was  cut  and  emptied  preparatory  to  being  raised  on  June  13, 
and  the  main  was  again  placed  in  service  on  July  8. 

The  cost  of  the  work  has  been  paid  by  the  Boston  &  Maine  Rail- 
road in  connection  with  other  charges  for  the  abolishment  of  the  grade 
crossing,  and  the  necessary  excavation,  together  with  the  construction 
of  the  trestle  and  pipe  bridge,  was  done  by  the  contractors  for  the 
Railroad  Company.  The  Metropolitan  Water  Works  furnished  the 
pipe,  superintended  the  work  and  supplied  the  skilled  labor  required 
for  raising  and  relocating  the  pipes.  The  cost  of  pipes  and  special 
castings  furnished  by  this  department  was  $2,259.25  and  of  labor  and 
other  expenses  $4,250.01.  The  total  cost  of  the  work  connected  with 
the  raising  and  relocation  of  the  pipe,  including  the  portion  of  the 
work  done  by  the  Railroad  Company,  was  $15,616.42. 

Between  November,  1910,  and  March,  1911,  a  new  and  enlarged 
channel  for  Stony  Brook  was  constructed  at  Morton  Street,  in  West 
Roxbury.  For  the  permanent  support  of  the  36-inch  water  main 
which  crosses  over  the  channel  at  this  point  three  masonry  piers, 
spaced  17  feet  on  centres,  were  built  up  from  the  conduit  and  the 
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pipes  are  now  supported  on  hard  pine  blocks  placed  on  top  of  these 
piers. 

There  have  been  43  leaks  on  the  Metropolitan  water  mains,  none 
of  which  have  been  of  a  serious  character  or  have  caused  damage  to 
private  property  by  flooding.  Thirty-six  of  the  .leaks  were  due  to 
defective  joints  and  14  of  these  occurred  at  wooden  joints,  which 
have  been  used  in  place  of  lead  to  prevent  electrolytic  action  on  the 
pipes.  The  total  cost  of  repairing  all  leaks  was  $1,528.90,  of  which 
amount  $708.57  was  incurred  in  repairing  two  leaks  at  joints  on 
pipes  under  the  Mystic  and  Maiden  rivers,  where  the  services  of  a 
diver  were  required. 

A  48-inch  pipe  in  the  line  which  is  used  in  conveying  water  from 
the  Chestnut  Hill  Reservoir  to  the  wells  in  the  pumping  stations 
was  found  to  be  cracked  for  its  entire  length,  due  to  settlement  of  the 
pipe  until  at  one  point  it  rested  on  a  boulder.  The  leakage  from 
this  break  was  very  small  as  there  was  but  little  pressure  on  the 
pipe.    The  cost  of  substituting  a  new  pipe  was  $191.76. 

The  steelwork  of  the  bridge  which  supports  the  20-inch  water 
main  over  the  Boston  &  Albany  Railroad  at  St.  James  Street,  in 
Newton,  has  been  scraped,  the  bare  spots  given  a  coat  of  red  lead,  and 
all  the  steelwork  given  one  coat  of  Smithes  Durable  Metal  Com- 
pound. The  woodwork  of  the  bridge  was  given  one  coat  of  white 
lead  and  oil.     The  cost  of  this  work  was  $134.35. 

The  bridge  which  supports  the  48-inch  and  20-inch  pipes  over  the 
Boston  &  Maine  Railroad  at  College  Avenue,  in  Medford,  has  been 
treated  in  the  same  manner.  Sheet  lead  was  also  placed  under  the 
steel  girders  where  they  are  exposed  to  the  blast  of  gases  from  loco- 
motives.    The  cost  of  repairing  this  bridge  was  $384.84. 

The  upper  surface  of  the  roof  or  cover  of  the  bridge  which  sup- 
ports the  48-inch  and  20-inch  mains  over  the  Mystic  River  in  Med- 
ford, is  used  as  a  foot  path  by  the  public,  and  the  wood  surface, 
which  was  worn,  has  been  replaced  by  a  layer  of  Neuchatel  asphalt 
about  1  inch  in  thickness. 

Metering  of  Watek  to  Municipalities. 

There  were  65  Venturi  meters,  in  sizes  varying  from  6  inches  to 
60  inches,  connected  with  the  Metropolitan  water  mains  on  Decem- 
ber 31,  1911,  of  which  52  were  in  use  in  measuring  the  water  sup- 
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plied  to  the  several  municipalities  in  the  Metropolitan  District. 
There  were  also  4  Hersey  disc  meters,  1  Hersey  torrent,  3  Hersey 
detector,  2  Crown  and  3  Union  rotary  meters,  which  were  used  to 
measure  the  water  supplied  in  districts  where  the  flow  was  too  small 
to  be  conveniently  or  properly  measured  with  a  Venturi  meter.  All 
of  these  meters  have  been  read  and  inspected  twice  each  week,  and  all 
necessary  repairs  made  by  a  regular  force  of  two  men  with  an  occa- 
sional assistant.  The  interior  surfaces  of  the  steel  chambers  in  which 
the  meters  are  placed  have  been  scraped  and  painted. 

Pbessube  Eegulatobs  and  Eecordiitg  Gages. 

No  change  has  been  made  during  the  year  in  the  number  or  loca- 
tion of  the  pressure  regulators  used  to  control  the  pressure  in  the 
mains  in  the  District.  The  19  pressure  recording  gages  connected 
with  the  distribution  system  have  been  in  constant  use  and  the  aver- 
age elevations  of  the  water,  due  to  the  pressure  in  the  mains,  is 
given  in  Appendix  No.  2,  Table  No.  44. 

Electrolysis. 

A  complete  electrical  survey  of  the  Metropolitan  water  mains  was 
made  during  January,  February  and  March,  to  determine  the  dif- 
ference of  potential  between  the  pipes  and  electric  railway  tracks 
and  the  electric  currents  flowing  over  the  pipes.  At  several  places 
the  conditions  shown  by  the  survey  differed  from  the  conditions  de- 
termined from  the  previous  complete  survey,  made  during  the  sum- 
mer of  1908;  and  in  general,  while  the  differences  of  potential  have 
increased  somewhat,  the  current  flows  have  decreased,  which  would 
seem  to  indicate  a  higher  soil  resistance  during  the  winter  of  1911 
than  during  the  summer  of  1908.  The  results  also  show  that  the 
installation  of  wooden  insulating  joints  on  our  pipe  lines  constructed 
since  1908  has  prevented  an  increase  in  the  electric  currents  flowing 
on  the  pipe  system,  which  would  otherwise  have  resulted  from  the 
construction  of  the  new  mains. 

Features  which  seem  to  require  special  consideration  are:  The 
development  of  a  large  positive  area  on  the  low  service  pipe  lines 
near  Coolidge  Comer  in  Brookline,  due  to  the  operation  of  a  new 
sub-station  on  Webster  Street  since  the  middle  of  November;  the 
development  of  a  small  positive  area  in  the  vicinity  of  Salem  Street 
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and  Fellsway  West,  in  Medford,  which  has  gradually  been  develop- 
ing since  the  power  station  was  put  in  operation  at  this  place  in 
August,  1906;  an  increase  in  the  positive  area  near  Washington 
Square  in  Chelsea;  a  very  large  increase  in  the  negative  potential 
at  Boylston  Street  near  Chestnut  Hill  Avenue  in  Brookline;  and 
a  noticeable  increase  in  negative  potentials  and  electric  currents 
on  the  supply  pipe  lines  in  Xewton. 

The  electrical  conditions  on  the  remainder  of  the  svstem  are 
substantially  the  same  as  have  existed  for  the  past  few  years. 

Clinton  Sbwebage. 

Pumping  Station^ 

The  Clinton  sewage-disposal  works  were  operated  daily  through- 
out the  year.  The  average  daily  quantity  of  sewage  pumped  to  the 
filter-beds  was  829,000  gallons.  The  sewerage  system  of  the  town 
was  extended  quite  materially  during  the  year,  but  there  was  no 
increase  in  the  quantity  of  sewage,  due  probably  to  the  low  rainfall 

The  following  are  statistics  relating  to  the  operation  of  the  pump- 
ing station :  — 

Daily  average  quantity  of  sewage  pnmped  (gallons),  .        .        .  829,000 

Daily  average  quantity  of  coal  consumed  (pounds),      .        .        .  1,380 

Gallons  pumped  per  pound  of  coal, 600 

Number  of  days  pumping, 365 

Cost  of  pumping :  — 

Labor, $1,715  34 

Fuel, 1404  88 

Repairs  and  supplies, 194  63 

Total  for  station, $3,014  85 

Cost  per  million  gallons  pumped, $9  97 

Cost  per  million  gallons  raised  1  foot  high, 0.201 

About  %  of  an  acre  of  land,  comprising  lawns  and  grass  land  about 
the  pumping  station  was  graded  and  seeded  down  in  the  spring. 

Filter-heds. 

The  sewage  was  applied  to  the  filter-beds  in  practically  the  same 
manner  as  during  the  preceding  3i>^  years.  The  beds  were  used  in 
rotation  throughout  the  year.     Each  of  the  25  one-acre  beds  has 
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received  about  69,600  gallons  of  sewage  in  80  minutes  about  once  in 
two  days. 

The  sludge  collected  in  the  8  settling  basins,  amounting  to  724 
cubic  yards,  has  been  used  on  grass  lands  belonging  to  the  Board 
at  the  filter-beds  and  on  the  rear  slope  of  the  westerly  portion  of  the 
North  Dike. 

The  results  of  the  analysis  of  the  sewage  and  effluent  are  given  in 
the  following  table :  — 

[Parts  per  100,000.] 


Aver- 

0 

1M6. 

IMT. 

lti6. 

1900. 

age  of 

Four 

Years. 

1906-09. 

1919. 

1911. 

Albuminoiil  ammonia,  sewngn, 
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.8443 

.5785 

.7425 

.754 

.7060 

1.0683 

Albuminoid  ammonia,  effluent, 

.0055 

.0744 

.0654 

.0610 

.0768 

.0686 

.0639 

Per  oent.  removed,    .... 

80 

01 

00 

80 

80.7 

00.3 

04 

Oxygen  consumed,  sewage. 

4 

9.84 

r87 

3.43 

7.04 

7.045 

6.658 

0.3292 

Oxygen  consumed,  effluent. 

■ 

1.34 

1.07 

0.765 

1.165 

1.085 

.8863 

.8713 

P«r  cent,  removed,    . 

• 

85 

87 

78 

83 

83.5 

86.7 

91 

Fkee  ammonia,  sewage,     . 

8.6650 

3.8342 

4.6103 

4.6283 

4.1617 

3.8867 

5.7417 

Fm&  ammonia,  effluent,    . 

1.2728 

1.3176 

1.3732 

1.2917 

1.8134 

.6403 

.7369 

Per  cent,  removed. 

64 

66 

70 

70 

67.5 

83.3 

87 

Nitrogen  as  nitrates,  effluent. 

.1445 

.1664 

.1468 

.2310 

.1724 

.7338 

.9740 

Iron,  effluent, 

3.1042 

2.2454 

1.8100 

1.7633 

1.0807 

.6305 

.5203 

The  improvement  in  the  effluent  effected  by  the  construction  of 
additional  underdrains  and  the  placing  of  distributors  on  the  beds 
to  secure  a  uniform  distribution  of  sewage,  is  very  plainly  shown 
by  the  figures  in  the  above  table.  The  increase  in  the  nitrogen  in  the 
form  of  nitrates  and  the  reduction  in  the  amount  of  iron  which  has 
been  accomplished  during  the  past  two  years,  and  especially  during 
the  past  year,  as  compared  with  the  results  during  the  years  1906 
to  1909,  furnish  conclusive  evidence  of  the  material  improvement 
which  has  been  effected.  The  cost  of  maintaining  the  filter-beds  has 
been  as  follows:  — 

Labor, $3,702  75 

Supplies  and  expenses, .        .        .  94  77 

Total, ,     $3,797  52 

Cost  per  million  gallons  treated, 12  63 
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The  cost  per  million  gallons  treated  was  $1.39  greater  than  for  the 
previous  year,  due  largely  to  an  increase  in  the  rates  paid  to  laborers. 

Engineebino. 

In  addition  to  the  routine  work  in  connection  with  the  supervision 
of  the  maintenance  and  operation  of  the  works,  the  engineering 
force  has  completed  a  survey  of  Framingham  Reservoir  No.  2,  show- 
ing property  of  the  Commonwealth,  and  has  partially  completed  a 
similar  survey  of  Framingham  Reservoir  No.  1.  Levels  have  been 
taken  by  means  of  which  the  capacity  of  Lake  Cochituate  is  to  be 
accurately  determined  for  the  upper  ten  feet  of  its  depth.  An  esti- 
mate has  been  prepared  of  the  cost  of  works  designed  for  filtering  the 
water  drawn  from  Lake  Cochituate. 

Appended  to  this  report  are  tables  giving  the  amount  of  work 
done  and  other  information  relative  to  contracts,  a  series  of  tables 
relating  to  the  maintenance  of  the  Metropolitan  Water  Works,  in- 
cluding the  rainfall,  yield  of  sources  of  supply,  consumption  of  water 
in  the  different  districts,  the  number  of  service  pipes,  meters  and  fire 
hydrants  in  the  Metropolitan  Water  District,  and  a  summary  of 
statistics  for  the  year  1911. 

Respectfully  submitted, 

DEXTER  BRACKETT, 

Chief  Engineer. 
Boston,  Jan.  1,  1012. 
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REPORT  OF  CHIEF  ENGINEER  OF  SEWERAGE 

WORKS. 


To  the  Metropolitan  Water  and  Sewerage  Board. 

Gentlemen:  —  The  following  is  a  report  of  the  operations  of 
the  Engineering  Department  of  the  Metropolitan  Sewerage  Works 
for  the  year  ending  December  31,  1911. 

Organization. 

The  engineering  organization  during  the  year  has  been  as 
follows :  — 

Division  Engineers: 

Frederiok  D.  SMirH,    .    In  charge  of  maintenance  and  construction, 

South  Metropolitan  System. 
Frank  I.  Capen,    .        .    In  charge  of  maintenance  and  construction, 

North  Metropolitan  System. 
Henry  T.  Stiff,  y  .        .    In  charge  of  office  and  drafting  room. 

In  addition  to  the  above,  the  average  number  of  engineering  and 
other  assistants  employed  during  the  year  was  10,  which  includes  1 
assistant  engineer,  3  instrumentmen,  2  inspectors,  2  draftsmen  and 
*2  stenographers. 


METROPOLITAIS^  SEWERAGE  DISTRICTS. 

Areas  and  Populations. 

During  the  year  no  changes  have  been  made  in  the  extent  of  the 
sewerage  districts  as  given  in  the  last  annual  report. 

The  populations  of  the  district,  as  given  in  the  following  table, 
are  based  on  the  census  of  1910. 
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Tabk  thomtt^/  Areas  and  EatinuUed  Popviaiiom  within  (he  iietropoHian  Stvxrage 
Ditlriel,  at  qf  DeemAer  St,  1911. 
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METROPOLITAN  SEWERS. 
Sewebs  Pdhohassd  Aim  Cosbtbdoted  awd  their  CoiriraoTioRS. 

During  the  year  additions  by  porcbaae  or  otherwiBe  have  beeD 
made  within  the  sewerage  districts,  so  that  there  are  now  103.336 
miles  of  Metropolitan  sewers.  Of  this  total,  9,642  miles  of  severe, 
with  the  Quincy  pumping  station,  have  been  purchased  from  cities 
and  towns  of  the  districts,  the  remaining  93.6d4  miles  of  Metropoli- 
tan sewers  and  other  works  having  been  constructed  by  the  Metro- 
politan boards. 

The  locations,  lengl^s  and  sizes  of  these  sewers  are  given  in  the 
following  tables,  together  with  other  data  referring  to  the  public  and 
special  connections  with  the  system :  — 
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North  MdrapclUan  System, 


CITY  OR  TOWN. 


Boston:  — 
Deerlalftnd, 
EMtBoiton, 

Chwlattown, 
Winthiopi 


ChebM. 


M«Mftn,  . 

MdiOMt  • 
Cftmbridf*.    . 

SomervOle,     . 

Medfordi 
Wiaeheitar,    . 


Stonefaftm, 
Wobura, 


Artington, 

Bebnont,* 
Wakefield, «    . 
Reveret  . 


Siie  of  Sewen. 


6'8"tofl',    .        .        .        . 
»'tol' 

•'7"X7'5"tol', 

V  f  ■  •  •  • 


8'4"X«'3"tol'10"X2'4", 


8'2"X8'10"to4'8"X5'l", 


4'  8"X4'  10"  to  1', 


4'  •"X4'  10"  to  10",     . 


5'2"X5'«"tol'8".    . 


4'8"X8'l"tol0".      . 


2'll"X3'8"tol'3", 


1' 8"  to  10" 
l'10"X2'4''tol'3". 


1' 8"  to  10". 


.    4' to  8'. 


•  ■ 


t 


d  S^ 

sis 


1.867 
6.407 

8.282 
2.884 


6.123 


2.926 


6.844^ 


8.0902 


7.187 


8'  6"X7'  2"  to  1'  10"X2'  8",     8.471 
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8.428 


0.010 
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69.917* 


4 

24 

"{ 

12 
10  { 


80 
88 
87 

10 


Spbcial  ComrBcnoMs. 


CharaetOT  or  Looation  of 
Connaotioa. 


Works 


18 


4 
8 
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Shoe  factory,  . 
Navy  Yard,  . 
Almshouse,  . 
Club  House,  . 
Firs  Dept.  Statba, 
Private  Building,   . 

Rendwnng  wwks,  . 
Metropc^tan    Water 

blow-off, 
Chelsea  Water  Works  bkm 

off,       ...        . 
Metropolitan    Water    Works 

blow-off, 
Cameron  Applianoe  Co., 
Shults-Goodwin  Co.,     . 
Andrews-Wasgatt  Co.,    . 
National  MetalUe  Bed  Co., 

linoide  Co 

Metropolitan    Water    Works 

blow-off. 
Private  buildings,  . 
Private  buildinci,  . 
Faotory, . 

Railroad  station,    . 
Slaughter  house,     . 
City  Hospital. 
Street  Raoiway  Machine  Shop, 
Tannery, 

Slaughter-houses  (3),      . 
Gar-house, 

Street  railway  power  house. 
Stable,    .... 
Rendering  works,  . 
ArnMHy  building.  . 
Private  buildiagSi  . 
Stable,    .... 
Polioe  sub-station. 
Tannery, 

Private  buildings,  . 
Gelatine  faotory,    . 

Stable 

Railroad  station,    . 

Glue  faotory,  . 

Private  buildings,  . 
Railroad  station,    . 
Car^house, 
Post  Office,     . 


1 
8 


168 

11 


132 


3 


484 


'  Inolttdss  1.84  of  a  mUe  of  sewer  purohased  from  the  city  of  Maiden. 
>  Includes  .738  of  a  mile  of  sewer  purchased  from  the  city  of  Melrose. 
'  Includes  2.881  miles  of  sewer  purohased  from  the  town  of  Arlington. 

*  The  Metropolitan  sewer  extends  but  a  few  feet  into  the  towns  of  Belmont  and  Wakefield. 

*  Indttdes  2.787  miles  of  Mystic  River  valley  sewer  in  Medford,  Winchester  and  Wobum.  running  parallel 
with  the  Metropolitan  sewer. 
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South  Metropolitan  System. 


CITY  OR  TOWN. 


Boston  (Back  Bay), 


Boston  (Brishton), 

Boston  (Dorches- 
ter). 

Boston  (Roxbury), 

Boston  (West  Rox- 
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HuU,       . 
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Watertown, 
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60"  pipe.      . 

10'7"Xn'7"to4'X4'l". 

irX12'to8".       . 
4'2"X4'9"tor8",     . 
ll'8"X12'«"to24"pipe. 
3'6"X4',      . 


ii- 

©geo 

&4 


4'2"X4'9"tol2", 


1.6001 

8.010* 
2.870* 

1.430 

7.800 

2.640« 

2.850 

0.780 

4.527 

3.800 
2.011 
8.580 
0.001 


0.760* 


43.410 


13^ 

14 
12 

12 

12 
8 

"{ 

18 

8 
12 

1 


128 


Sfbcial  CoNNBcnons. 


Character  or  Location  of 
Connection. 


e  s 


Tufts  Medical  School.     . 
Private  house, 

Administration  Building, 
Boston  Park  Department. 
Simmons  College  buildings. 
Art  Museum,  . 
Abattoir, 

Chocolate  works,    . 
Machine  shop. 
Paper  miU^ 
Private  buildings,  . 

Pkrental  school,      . 
Lutheran  Evangelical  Church. 
Private  buildings.  . 


Mattapan  Paper  MiUs. 
Private  buildings,  . 
Private  buildings.  . 
Private  houses. 


Factories,  .  .  .  . 
Stanley  Motor  Carriage  Co.,  . 
Knights  of  Pythias  Building, 


1 
1 

1 
1 
2 
3 
2 
1 
1 
3 

1 
1 
4 


I 
2 
2 
2 


2 
I 
1 


1  Includes  .355  of  a  mile  of  sewer  purchased  from  the  city  of  Boston. 

*  Includes  .448  of  a  mile  of  pipe  and  oonorete  sewers  built  for  the  use  of  the  city  of  Boston;  also.  .(B8 
of  a  mile  of  sewer  purchased  from  the  town  of  Watertown. 

*  Ineludes  1.24  miles  of  sewer  purchased  from  the  city  of  Boston. 

*  Indudss  .158  of  a  mils  of  pipe  sewer  built  for  the  use  of  the  town  of  Brookline. 

*  Includes  .025  of  a  mile  of  sewer  purehassd  from  the  town  of  Watertown. 

Cost  of  Construction. 

(To  December  31, 1011.) 

The  cost  of  the  103.336  miles  of  Metropolitan  sewers  enumerated 
above,  including  six  pumping  stations,  screen-house,  electric  lifting 
station,  siphons  and  appertaining  structures,  xziay  be  summarized 
as  follows:  — 

North  Metropolitan  System, $6,686,891  50 

South  Metropolitan  System, 8,813,232  53 


$15,500^24  03 


Information  relating  to  areas,  populations,  local  sewer  connections 
and  other  data  for  the  whole  Metropolitan  Sewerage  District  appear 
in  the  following  table :  — 
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North  Metropolitan  District 


(Square 

MllM). 


90.50 


Estimated 

Total 
Popi^tion. 


Mileeof 

Local  Sewer 

connected. 


Estimated 

Population 

contributing 

Sewage. 


Ratio  of 

Contributing 

Population 

to  Total 
Population 
(Per  Cent.)- 


545.870 


683.05 


480.600 


88.0 


Connections  made 

WITH  Metro- 
politan Sbwsbs. 


Public. 


Special. 


266 


464 


Sovih  Metropolitan  District. 

100.87 

370,580 

557.52 

241,865 

65.3 

128 

32 

• 
Entire  Metropolitan  District, 

m.37 

016,450 

1,240.57 

722,465 

78.8 

804 

406 

Of  the  estimated  gross  population  of  916,450  on  December  31, 
1911,  722,465,  representing  78.8  per  cent,  were  on  that  date  con- 
tributing sewage  to  the  Metropolitan  sewers,  through  a  total  length 
of  1,240.57  miles  of  local  sewers  owned  by  the  individual  municipali- 
ties. These  sewers  are  connected  with  the  Metropolitan  System  by 
394  public  and  496  special  connections.  It  appears,  also,  that  there 
has  been  during  the  year  an  increase  of  29.25  miles  of  local  sewers 
connected  with  the  Metropolitan  System,  and  that  14  public  and  25 
special  connections  have  been  added. 


Pumping  Stations  and  Pump  age. 

The  following  table  shows  the  average  daily  volume  of  sewage 
lifted  at  each  of  the  six  Metropolitan  pumping  stations  during  the 
year,  as  compared  with  the  corresponding  volumes  for  the  previous 
year. 

Tables  for  estimating  flows  in  main  sewers  below  the  East  Boston 
and  Charlestown  pumping  stations  were  prepared  about  the  year 
1900,  when  the  sewers  were  comparatively  new  and  the  surfaces 
smooth,  and  have  been  used  in  engine  house  computations  since  that 
date.  These  sewers  have  now  become  more  or  less  covered  with  slime 
and  the  flow  somewhat  retarded. 

Recently  a  Venturi  meter  has  been  installed  at  Deer  Island  for 
measuring  the  sewage  flow.  In  connection  with  tests  of  the  new 
engines  at  the  Deer  Island  and  East  Boston  pumping  stations,  obser- 


136 


METROPOLITAN  WATER 


[Pub.  Doc. 


vations  have  been  made  on  present  sewage  flows  in  these  sewers  by 
the  Venturi  meter  and  otherwise.  As  a  result  of  these  later  obser- 
vations, deductions  from  the  earlier  ratings  of  the  sewers  have  been 
made,  7  per  cent,  for  the  East  Boston  station  and  6  per  cent  for  the 
Charlestown  station. 

The  tables  of  pumping  in  this  report  have  been  prepared  from 
the  last  ratings  of  sewage  flows  in  the  main  sewers,  as  above  outlined. 


PUMPING  STATION. 


AmuLOB  Daily  Pumpagb. 


Jan.  1, 1010,  to 
Deo.  81, 1010. 


Jan.  1. 1011,  to 
Deo.  81. 1011. 


Deer  Island, 

Eait  Boston 

Charlestown 

Alewife  Brook, 

Quincy, 

Ward  Street  (actual  c^Uons  pumped). 


Gallons. 
80,000,000 

67,000,000 

34.800,000 

8.586,000 

4,182,000 

22,000,000 


Gallons. 
62,800.000 

60,800,000 

82.600,000 

8.012,000 

4.060.000 

22.600,000 


Decrease  durinc  the 
Year. 


Gallons. 
6,200,000 

6,200/)00 

1,700,000 

673,000 
68/)00 

300,000 


Per  Cent. 
10.6 

10.0 

6.0 
16.0 

1.6 

1.8 


CONSTEUCTION. 

NOBTH  METBOPOLITAN  SYSTEM. 

East  Boston  Station. 

The  construction  provided  for  in  Chapters  656  and  682  of  the 
Legislative  Acts  of  1908  for  repairs  and  extensions  to  the  East 
Boston  pumping  station,  including  new  engine,  boiler  and  coal 
houses  and  wharf,  with  an  additional  engine,  boilers,  piping  and 
connections,  has  been  practically  completed  during  the  year. 

The  contracts  for  the  building  and  wharf  were  completed  at  the 
time  of  the  last  report  and  were  described  in  that  report.  The  rein- 
forced concrete  floor  of  the  wharf  has  been  placed  during  the  year 
by  day  labor  imder  the  direction  of  the  engineer.  Concrete  rein- 
forcement around  some  of  the  piles  has  also  been  constructed  by  day 
labor.  The  remaining  piles  will  be  reinforced  from  time  to  time 
by  the  maintenance  labor  during  coming  years.  The  wharf  deck 
was  completed  in  condition  for  use  in  the  middle  of  September. 

The  work  of  erecting  the  100,000,000-gallon  centrifugal  pump 
and  engine  was  commenced  about  January  1,  1911,  and  the  pump 
was  in  condition  to  operate  in  April.     It  was  put  into  the  regular 
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service  of  the  station  September  25,  1911.  The  official  test  on  this 
engine  was  made  December  1,  1911. 

The  six  vertical  boilers  erected  under  contract  with  the  Robb- 
Mumford  Boiler  Company  were  first  put  into  service  July  16. 

The  valves  for  piping  were  furnished  by  the  Walworth  Manufac- 
turing Company  and  the  Crane  Company. 

On  March  15,  a  contract  was  made  with  the  Lumsden  &  Van 
Stone  Company  for  furnishing  and  erecting  all  main  piping  in  the 
new  boiler  room  and  new  and  old  engine  rooms  and  basement  of 
new  engine  room.    This  work  was  completed  on  August  19. 

The  piping  and  boilers  were  covered  by  the  Philip  Carey  Com- 
pany. This  work  was  completed  September  30.  A  tile  floor  in  the 
new  engine  room  has  been  placed  during  the  year  by  maintenance 
labor,  together  with  granolithic  sidewalk  in  front  of  the  station. 
The  six  old  boilers  and  old  economizer  have  been  removed.  The 
old  boiler  room  has  been  rearranged  by  new  partitions  for  office, 
toilet  and  work  rooms.  There  remain  to  be  completed  some  renewals 
and  rearrangement  of  screens  and  screen-house,  and  this  matter  is  still 
under  consideration  by  the  Board. 

Stable  and  Lockeb  Building. 

The  reinforced  concrete  locker  building,  described  in  the  last 
report,  was  completed  about  June  1.  The  fitting  of  the  building, 
including  plumbing,  wiring,  piping  for  heating,  stalls,  etc.,  was  done 
by  the  maintenance  labor.  The  building  was  completed  ready  for 
occupancy  about  September  1.  The  cost  of  the  building  was  $14,- 
166.75,  and  the  sum  of  $4,524.40  was  paid  on  account  of  the  land, 
making  a  total  of  $18,691.15  expended  for  this  purpose. 

Test  of  East  Boston  Engine. 

The  tests  of  the  100,000,000-gallon  engine  and  centrifugal  pump 
at  East  Boston,  specified  in  the  contract  with  the  Allis-Chalmers 
Company,  were  carried  out  December  1,  1911.  The  tests  were  made 
under  the  direction  of  Frank  I.  Capen,  Division  Engineer,  and  Wil- 
liam M.  Francis,  Mechanical  Engineer,  for  the  Metropolitan  Sewer- 
age Works,  and  J.  E.  Belknap,  Mechanical  Engineer  for  the  Allis- 
Chalmers  Company. 

The  engine,  pump  and  connecting  piping  were  furnished  by  the 
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Allis-Chaliners  Company,  of  Milwaukee,  Wis.,  under  a  contract 
dated  June  5,  1909. 

The  pump  and  engine  were  erected  between  December,  1910,  and 
April,  1911,  and  were  first  operated  in  June,  1911,  By  agreement 
between  the  Board  and  the  AUis-Chalmers  Company,  they  have  been 
operated  in  the  regular  service  of  the  station  since  September  25^ 
1911,  and  prior  to  official  test  and  acceptance  by  the  Board. 

The  following  table  contains  principal  dimensions  of  engine  and 
pump :  — 

Principal  Dimensions  of  Engine  and  Pump. 

Diameter  H.  P.  cylinder  (inches), 18 

Diameter  I.  P.  cylinder   (inches), \  32 

Diameter  L.  P.  cylinder  (inches), 46 

Stroke  of  pistons  (inches), 30 

Diameter  of  suction  (inches), 60 

Diameter  of  discharge  (inches), 60 

Revolutions  per  minute, 89.3  to  106 J. 

Contract  Requirements. 
The  contract  for  the  engine  contained  requirements  as  follows :  — 
The  capacity  must  equal  100,000,000  United  States  gallons  of 
sewage  per  twenty-four  hours  when  lifting  vertically  19  feet,  the 
quantity  of  sewage  to  be  determined  by  measurements  in  the  dis- 
charge sewer  at  points  below  the  station  selected  by  the  Engineer. 
The  actual  head  against  which  the  pump  is  acting  is  to  be  measured 
every  fifteen  minutes  by  a  mercury  or  other  approved  gauge,  at  a 
point  near  the  pump  end  of  the  discharge  channel.  The  elevations  in 
the  suction  channel  are  to  be  taken  every  fifteen  minutes  by  a 
gauge  in  the  manhole  near  the  easterly  end  of  the  station.  The  duty 
of  the  engine  and  pump  guaranteed  by  the  contractor  is  96,600,000 
foot  pounds  for  each  1,000  pounds  of  commercially  dry  steam  deliv- 
ered by  the  Board  at  the  throttle  valve  of  the  engine.  In  this  test 
steam  containing  less  than  one  and  one-half  per  cent,  of  entrained 
water,  as  determined  by  calorimeter  measurements,  is  to  be  consid- 
ered as  commercially  dry  steam.  The  duration  of  the  test  is  to  be 
twelve  hours.  The  sewage  is  to  be  screened  and  to  consist  of  about 
two-thirds  ordinary  domestic  sewage  and  about  one-third  of  sea  water 
introduced  into  the  sewer  at  convenient  points.  The  engine  and  pump 
are  to  be  operated  continuously  during  the  twelve  hours  of  the  trial 
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under  the  conditions  before  outlined  and  steam  supplied  shall  not  have 
more  than  125  pounds  pressure  per  square  inch  at  the  throttle  valve. 
The  official  trial  of  the  engine  and  pump  is  to  be  conducted  jointly  by 
the  Engineer  and  a  representative  of  the  contractor,  and  if  the  duty 
determined  by  this  trial  shall  be  less  than  that  guaranteed  by  the 
contractor,  the  sum  of  five  hundred  dollars  ($500)  for  each  one 
million  foot  pounds  below  the  guaranteed  duty  and  pro  rata  for 
fractional  parts,  shall  be  deducted  from  the  price  bid  by  the  con- 
tractor. If  the  duty  shown  by  the  official  trial  shall  be  ten  per  cent 
less  than  that  guaranteed  in  the  contract,  .the  Board  may  reject  the 
engine  and  pump. 

Trial. 

The  capacity  of  the  engine  to  lift  19  feet  whei^  pumping  at  a 
rate  of  100,000,000  gallons  per  24  hours  was  established  during  the 
official  duty  test  of  December  1,  and  during  wet  and  stormy  weather 
of  the  period  of  probation  when  the  engine  was  run  in  the  regular 
service  of  the  house  prior  to  formal  test  and  acceptance,  as  noted 
above. 

To  obtain  sufficient  water  for  the  duty  test  of  December  1,  tide 
>vater  was  introduced  into  the  sewer  through  tide  gates  at  Maiden 
River  and  at  Chelsea  Creek.  The  fluctuating  head  of  the  tide  gave  a 
varying  supply  of  water  to  the  pump,  at  times  above  100,000,000 
gallons  per  day  and  at  times  below  100,000,000  gallons  per  day.  The 
normal  lift  of  sewage  at  the  station  approximates  16  feet.  The  losses 
of  head  through  the  connecting  channels  credited  to  the  pump  by 
terms  of  the  contract,  were  found  by  trial  to  approximate  2  feet  for  a 
discharge  of  300,000,000  gallons  per  24  hours.  The  lift  contemplated 
in  the  contract  during  duty  test  was  therefore  18  feet  Steam  was  fur- 
nished for  the  test  by  two  boilers  excluded  from  other  service  of  the 
station  and  conveyed  to  the  engine  through  one  of  the  8-inch  steam 
lines  excluded  from  other  service.  The  feed  water  was  weighed  in 
barrels  and  pumped  through  an  economizer  to  the  boilers  by  an  aux- 
iliary pump  on  the  engine.  Quarter-hour  records  of  pressure  gauges 
and  other  apparatus  used  in  connection  with  the  test  were  made. 
The  head  pumped  against  was  determined  by  a  water  column  near 
the  pump  end  of  the  discharge  channel.  Elevations  of  sewage  in  the 
suction  chamber  were  measured  by  means  of  a  hook  gauge  at  a  man- 
hole near  the  pumping  station.  The  quantity  of  sewage  pumped  was 
determined  by  meter  measureipents  of  the  sewage  flow  in  the  main 
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sewer  about  1,000  feet  below  the  East  Boston  pumping  station. 

Calorimeter  measurements  to  determine  the  moisture  of  steam  were 
made  at  intervals  of  fifteen  minutes. 

The  observers  were  employes  of  the  Metropolitan  Water  and  Sew- 
erage Board. 

Trial  Data  and  Results. 

Date  of  trial, December  1, 191L 

Duration  of  trial, 12  hours. 

Average  Pressure, 

Steam  at  throttle  (pounds), 126.03 

First  receiver  (pounds), 23.60 

Second  receiver  (pounds), 7.02 

Vacuum  (inches  of  mercury), 26.68 

Head  pumped  against. 

Average  elevation  of  sewage  in  discharge  sewer, ....  109.02 
Average  elevation  of  sewage  in  discharge  channel,  including 

losses  in  discharge  tube  and  appurtenances,     ....  111.08 

Average  elevation  of  sewage  in  suction, 91.71 

Average  lift  credited  to  pump  in  contract, 19.37 

Minimum  lift  pumped  against, 18.33 

Maximum  lift  pumped  against, 20.27 

Revolutions. 

Total  revolutions  during  test, 72,585.00 

Average  revolutions  per  minute, 100.81 

Useful  Work  performed  hy  Engine. 
Total  water  pumped   (United  States  gallons  per  twenty-four 

hours), 93,900,000 

Water  fed  to  Boilers. 

Total  water  weighed  (pounds), 72,232.50 

Deduct  leakage  from  boilers,  pipes,  valves  and  wastes  from  cal- 
orimeter,   . 2,533.38 

Total  steam  chargeable  to  engine, 69,699.00 

Average  entrainment  of  moisture  in  steam  entering  engine  in 

excess  of  l^^  per  cent,  (average  entrainment  1%  per  cent),    .  0.00 

Total  dry  steam  used  by  engine  (pounds),  ....  69,699.00 


« 
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Duty. 

Duty  in  foot  pounds  per  1,000  pounds  commercially  dry  steam 

corrected  for  losses, 109,000,000 

Duty  in  foot  pounds  per  1,000  pounds  water  fed  to  boilers,      .    105,200,000 

Horse  Power  and  Efficiency, 

Average  indicated  horse  power, 472.20 

Average  water  horse  power, . 319.81 

Efficiency  per  cent., 67,73 

Water  per  indicated  horse  power  per  hour  (pounds), .        .        .  12.30 

The  work  of  the  engine  during  the  test  slightly  exceeded  the  work 
specified  in  the  contract.  The  duty  developed  by  the  engine  during 
its  test  of  109,000,000  foot  pounds  of  work  for  each  1,000  pounds  of 
commercially  dry  steam  used  exceeds  the  duty  of  96,600,000  foot 
pounds  guaranteed  by  the  engine  builders  in  their  contract  by  13 
per  cent. 

Sections  65  and  66.  —  Malden  and  Eveebtt  Extension. 

Chapter  547  of  the  Acts  of  1910  authorized  the  Board  to  purchase 
of  the  City  of  Maiden  an  existing  city  sewer  in  Eastern  Avenue 
extending  from  the  Metropolitan  sewer  in  Bryant  Street  to  Broad- 
way, and  to  construct  a  new  sewer  in  B.roadway  from  Eastern  Ave- 
nue to  the  Everett  city  line.  The  Board  and  the  City  of  Maiden 
did  not  come  to  an  agreement  during  the  year  1910  about  the  pur- 
chase of  the  city  sewer.  The  Legislature  of  1911  repealed  chapter 
547  of  1910  and  by  chapter  612  of  the  Acts  of  1911  again  author- 
ized the  Board  to  purchase  the  existing  city  sewer  and  construct  a 
new  sewer  in  Broadway,  as  above  outlined. 

The  city  sewer  in  Eastern  Avenue  was  purchased  on  June  16, 
1911,  having  the  following  lengths  and  sizes  of  sewer :  — 

30-ineh  brick  sewer, 3,066  linear  feet. 

24-inch  brick  sewer, 1,433  linear  feet. 

Total  length, 4,499  linear  feet. 

This  length  of  city  sewer  purchased  is  known  as  Section  65  and 
the  new  18-inch  and  12-inch  pipe  sewer  constructed  by  the  Board 
in  Broadway  to  the  Everett  city  line  as  Section  66  of  the  North 
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Metropolitan  Sewerage  System.  The  new  sewer  provides  specially 
for  the  sanitary  drainage  of  about  80  acres  in  the  northeasterly  por- 
tion of  Maiden  in  the  vicinity  of  Broadway,  and  about  80  acres  in 
the  northwesterly  section  of  Everett. 

The  construction  of  the  new  sewer  in  Broadway  was  carried  out 
by  Antonio  G.  Tomasello  and  is  described  in  detail  below :  — 

Contract  81,  Section  66.  —  Matden  and  Everett  Extension. 

Division  Engineer  in  Charge.  —  Frank  I.  Gapek. 
Contractor,  —  Antonio   O.   Tomasei^lo,   Boston,  Mass. 

This  contract  involved  the  construction  of  2,520  lin.  ft  of  18-inch 
pipe  sewer  and  112  lin.  ft.  of  12-inch  pipe  sewer  extending  from 
the  city  sewer  purchased  of  Maiden  and  beginning  at  the  junction 
of  Eastern  Avenue  and  Broadway,  extending  southerly  through 
Broadway  to  the  Everett  city  line  at  a  point  about  100  feet  south- 
erly from  Grover  Street,  a  total  distance  of  2,632  lin.  ft 

For  200  feet  near  Eastern  Avenue  the  excavation  was  in  wet  sand 
and  gravel  to  clay  near  the  sewer  location.  For  650  feet  to  near 
Sheafe  Street  the  excavation  was  largely  through  rock,  with  sand 
and  gravel  above  the  rock.  For  1,350  feet,  the  excavation  was 
through  very  fine  and  very  wet  sand.  For  about  300  feet  near  the 
end  of  the  section,  the  excavation  was  in  dry  sand,  gravel  and  clay. 
For  a  length  of  about  600  feet  near  Sheafe  Street,  largely  through 
the  rock  section,  the  excavation  was  carried  out  by  bucket  excavating 
machinery.  For  the  remainder  of  the  section,  excavation  was  car- 
ried out  without  the  aid  of  machinery. 

The  construction  was  commenced  June  19,  1911,  and  completed 
December  6,  1911.  About  438  cu.  yds.  of  rock  were  excavated. 
The  sewer  was  built  of  Akron  pipe  reinforced  with  about  6  inches 
of  concrete.  The  average  depth  of  the  excavation  was  15  feet,  vary- 
ing from  a  minimum  of  10  feet  to  a  maximum  of  23  feet.  When 
the  sewer  was  at  a  greater  depth  than  9  feet  below  the  surface,  6- 
inch  pipe  chimneys,  reinforced  with  concrete,  were  built. 
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MAINTENANCE. 

Scope  of  Work  and  Force  employed. 

The  maintenance  of  the  Metropolitan  Sewerage  System  includes 
the  operation  of  7  stations  and  103.336  miles  of  Metropolitan  sewers, 
receiving  the  discharge  from  1,240.57  miles  of  town  and  city  sewers 
at  396  points,  together  with  the  care  and  study  of  inverted  siphons 
under  streams  and  in  the  harbor. 

The  permanent  maintenance  force  of  165  men  includes  108  engi- 
neers and  other  employes  at  the  pumping  stations,  and  57  men  em- 
ployed on  actual  sewer  maintenance  and  care  of  pumping  station 
grounds.  In  the  following  two  tables  the  use  of  the  completed 
systems  and  other  data  are  shown :  — 
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CAPACITY  AND  RESULTS. 

The  following  tables  summarize  the  pumping  records  for  the  year 
for  the  Metropolitan  sewerage  stations :  — 


NoKTH  Metropolitan  System, 

Deer  Island  Pumping  Station. 

At  this  station  are  four  submerged  centrifugal  pumps  with  im- 
pellers or  wheels  8.25  feet  in  diameter,  driven  by  triple-expansion 
engines  of  the  Reynolds-Corliss  type. 

Contract  capacity  of  1  pump:  100,000,000  gallons,  with  19-foot  lift. 

Contract  capacity  of  3  pumps:  45,000,000  gallons  each,  with  19-foot  lift. 

Average  duty  for  the  year:  52,600,000  foot-pounds. 

Average  quantity  raised  each  day:  52,800,000  gallons. 

Force  employed:  4  engineers,  1  relief  engineer,  4  firemen,  3  oilers,  3  screenmen,  1 

relief  screenman  and  1  laborer. 
Coal  used :  Georges  Creek,  Pocahontas  and  New  Biver,  costing  from  $3.92  to  $4,109 

per  gross  ton. 

Table  of  Approximate  Quan{itie8,  Lifts  and  Duties  at  the  Deer  Island  Pumping 

Station  of  the  North  Metropolitan  System. 


Months. 

Total 
Pumpage 
(QaUona). 

Average 
per  Day 

(Gallons). 

Minimum 

Day 
(Gallons). 

Maximum 

Day 
(Gallons). 

Average 

T.ift 
(Feet). 

Average 

Duty  (ft.-lba. 

per  100  lbs. 

Coal). 

1911. 
Janiuiry,  .... 

1,536,500.000 

49,600,000 

37.500.000 

81,200.000 

10.80 

46.0(».0O0 

February, 

1,457.000.000 

52.100.000 

40.500.000 

85.100.000 

10.88 

43.200.000 

Karch.  ?  . 

1,708,800,000 

55.200.000 

41.800.000 

80,400.000 

10.28 

50.aoo.ooo 

April. 

1,760,600.000 

58.700.000 

46.700.000 

97.400.000 

11.14 

56.100.000 

Blay,         .        . 

1,409,000.000 

45.500.000 

38.800.000 

51.500.000 

10.53 

50.800.000 

June, 

1.665.300.000 

55.600.000 

48.700.000 

87.200.000 

11.26 

58.700.000 

July. 

1,048.100.000 

53.200.000 

40.500.000 

83.000,000 

10.67 

60,600.000 

August,    . 

1.614.200.000 

52.100,000 

42.200.000 

93.700.000 

11.43 

• 

62.900.000 

September, 

1.472.100,000 

49,100,000 

38,900,000 

68.400.000 

11.07 

4^,300.000 

October,'^. 

1,531.200,000 

49,400,000 

89.200.000 

71.000.000 

10.62 

40.500,000 

November, 

1,633,000.000 

54,400.000 

36.800.000 

83.300.000 

11.19 

62.S00,000 

December, 

1.821.400.000 

58.800.000 

42,500,000 

103.000,000 

11.60 

68.200,000 

Total, 

19.257,100,000 

- 

- 

- 

- 

- 

Average, 

- 

52.800.000 

41.200,000 

82,100,000 

10.95 

62.600.000 
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East  Boston  Pumping  Station. 

At  this  station  are  four  submerged  centrifugal  pumps^  with  im- 
pellers or  wheels  8.25  feet  in  diameter,  driven  by  triple-expansion 
engines  of  the  Beynolds-Corliss  type. 

Contraet  eapadtj  of  1  pump:  100,000,000  gallons  with  19-foot  lift. 

Contract  capacity  of  3  pumps:  45,000,000  gallons  each,  with  19-foot  lift. 

Average  duty  for  the  year:  62,100,000  foot-pounds. 

Average  quantity  raised  each  day:  50,800,000  gallons. 

Poree  employed :  4  engineers,  2  relief  engineers,  4  firemen,  1  relief  fireman,  3  oUerSy 

3  sereenmen,  1  relief  screenman,  3  helpers,  and  1  laborer. 
Coal  used:  New  Biver,  costing  from  $3,785  to  $4.10  per  gross  ton. 


Table  of  Approximate  QuantiUeSf  Lifts  and  Duties  at  the  East  Boston  Pumping 

Station  of  the  North  Metropolitan  System. 


MONTSS. 

Total 
Pumpage 
(Gallons}. 

ATeriffe 
per  Day 
(Gallons). 

Minimum 

Day 
(Gallons). 

Day 

(QaUons). 

Arerace 

lift 
(Feet). 

Average 

Duty  (ft.-lbs. 

per  100  lbs. 

Coal). 

1»U 
January,  . 

»               •               • 

1.478.900.000 

47.000.000 

85.600.000 

70,800,000 

15.83 

54.900,000 

February, 

l.i06,000.000 

50.100.000 

88,700.000 

88,300,000 

15.33 

56,600,000 

Kaicb,     . 

1,051.100,000 

58,200.000 

38,900,000 

78,600,000 

15.53 

58,400,000 

April,       . 

1,704,700.000 

56.700,000 

44,800,000 

95,500,000 

15.n 

64,800,000 

May.        . 

1,851,400.000 

48,500,000 

87,000,000 

49,700,000 

15.47 

66.800.000 

June, 

1,000,500,000 

58.600.000 

46,900,000 

85,400.000 

15.88 

66.900.000 

July,       .      . 

1,500,400,000 

51,200,000 

88,700,000 

81,200,000 

15.46 

53.400,000 

AogUBt,      . 

1,550,500,000 

50,100.000 

40,400,000 

91,900,000 

15.40 

56,500.000 

Soptembar, 

1,416,800,000 

47.100,000 

87,000,000 

66,500,000 

15.00 

67.300,000 

Oolober,  . 

1,478,500,000 

47,400,000 

37,800,000 

60,100,000 

15.H 

69,100.000 

Norember, 

1,577,800,000 

53,400,000 

85,000,000 

81,500,000 

15.60 

63.800,000 

December, 

1,703,700,000 

56,900,000 

40,600.000 

101,100.000 

15.90 

67,800,000 

Total, 

18,578.800,000 

- 

- 

- 

- 

Averace,    . 

- 

50.800.000 

30,300,000 

80.300,000 

15.53 

62,100,000 
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Charlestown  Pumping  Station, 

At  this  station  are  three  submerged  centrifugal  pumps,  two  of 
them  having  impellers  or  wheels  7.5  feet  in  diameter,  the  other  8.25 
feet  in  diameter.  They  are  driven  by  triple-expansion  engines  of 
the  Reynolds-Corliss  type. 

Contract  capacity  of  pumps:  two,  22^000,000  gallons  each,  with  11-foot  lift;  one, 

60,000,000  gallons,  with  8-foot  lift. 
Average  duty  for  the  year:  55,600,000  foot-pounds. 
Average  quantity  raised  each  day:  32,600,000  gallons. 
Force  employed:  4  engineers,  1  relief  engineer,  4  firemen,  3  oilers,  3  sereenmen 

and  1  relief  screenman. 
Coal  used :  New  River,  costing  from  $3,685  to  $3.90  per  gross  ton. 


TMe  of  Approximate  Quantities,  Lifts  and  Dviies  at  ike  CharlesUnim  Pumping 

Station  of  the  North  Metropolitan  System, 


MONTBB. 

Total 
Pumpage 
(Gallons). 

(^ona). 

Day 

(GaUona). 

Maximum 
Day 

(QaUons). 

ATsracB 

lift 
(Feet). 

Atbtbcb 

Duty  (ft.^bs. 

perlOOIfaa. 

Coal). 

1911. 

January,  . 

February, 

March,      . 

April. 

May,         .        . 

June, 

July. 

August.    . 

September, 

October,  . 

November, 

December, 

960.900.000 

9i8.800.000 

1,030,300,000 

1.008.000,000 

914,700,000 

996.900,000 

1.018.700.000 

1,070.300.000 

984.900.000 

918,300.000 

1,043,400.000 

1,014,100.000 

31.000.000 
33.900.000 
33,200,000 
33.600.000 
29.500,000 
33.200.000 
32.900,000 
34,500.000 
32,800.000 
29,600,000 
34,800,000 
32,700.000 

22.700.000 
25.300.000 
26.100,000 
25.700,000 
24,200.000 
26,200,000 
24,500,000 
26,400,000 
25.300.000 
23,300.000 
24.300.000 
21,800,000 

45,500.000 
52,400,000 
47,800.000 
56.700.000 
32.100,000 
49.000,000 
63,100,000 
55.600.000 
39,900.000 
42,800,000 
52.300.000 
65,400.000 

8.29 
8.86 
8.39 
8.40 
8.15 
8.28 
8.21 
8.34 
8.86 
8.06 
8.82 
8.38 

49*800.000 
53,200.000 

52,300,000 
56JIOO.O0O 
55.700,000 
58,200.000 
64.600.000 
60.400,000 
50,100.000 
52,500.000 
60,200.000 
54,500,000 

Total, 
Averece, 

11,909.300,000 

32,600,000 

24.700.000 

50.200.000 

8.30 

55,600.000 
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Alewife  Brook  Pumping  Station. 

The  plant  at  this  station  consists  of  the  original  installation  of 
small  commercial  pumps  and  engines,  i.e.,  two  9-inch  Andrews  verti- 
cal centrifugal  pumps,  with  direct-connected  compound  marine  en- 
gines, together  with  the  recent  additions.  The  latter  consists  of  a 
specially  designed  engine  of  the  vertical  cross-compound  type,  having 
between  the  cylinders  a  centrifugal  pump  rotating  on  a  horizontal 
axis. 

Contract  capacity  of  the  two  original  pumps:  4,500,000  gallons  each,  with  13-foot 
Hft. 

Contract  capacity  of  new  pump:  13,000,000  gallons,  with  13-foot  lift. 

Average  duty  for  the  year:  16,900,000  foot-pounds. 

Average  quantity  raised  each  day:  3,012,000  gallons. 

Force  employed:  3  engineers,  1  r^ef  engineer,  3  screenmen,  and  1  relief  screen- 
man. 

Coal  used :  New  Biver  and  Pocahontas,  costing  from  $4,365  to  $4.55  per  gross  ton. 


Table  of  Approximate  QuarUities,  Lifts  and  DtUies  at  the  Alewife  Brook  Pumping 

Station  of  the  North  Metropolitan  System. 


MOMTBB. 

Total 
Pumpaie 
(Gallona). 

Averace 
per  Day 

(GallonB). 

Minimum 

Day 
(Gallona). 

Maximum 
Day 

(CSaUona). 

Averafe 

Lift 
(Feet). 

Average 

Duty  (ft.-lb8. 

per  100  Iba. 

Coal). 

1911. 

January,  . 

February, 

Marcht 

April, 

May.         .        . 

June, 

July. 

At^uat,    . 

September, 

October,   . 

November, 

December, 

94.417,000 

97,352,000 

107,291,000 

123,105.000 

84.643.000 

75.152.000 

68.067.000 

71,647.000 

73,277,000 

84,008.000 

01,530,000 

127.873.000 

3,046,000 
3,477.000 
3.461.000 
4.108,000 
2.730.000 
2.506.000 
2,196.000 
2.311,000 
2,443,000 
2.710.000 
8,051,000 
4.109,000 

2,414,000 
2,598.000 
2.550.000 
3.380,000 
2,246.000 
2.208,000 
1.783,000 
1.700.000 
2.036,000 
2.330,000 
2.203,000 
3.380,000 

• 
5.170,000 

5.494.000 

5.668.000 

6.076,000 

3.574.000 

4,615.000 

4.738.000 

4.983.000 

3.079.000 

3,814.000 

4.922.000 

7.580,000 

12.97 
12.42 
12.27 
12.54 
13.05 
12.97 
12.89 
12.88 
12.94 
12.93 
12.83 
12.55 

16,000.000 
16.400.000 
16.600.000 
19.900,000 
18.000,000 
16,800,000 
15.400.000 
15.700,000 
16,200,000 
16.000.000 
16.300,000 
18.400.000 

Total, 
Average,    , 

1,097.862,000 

3,012,000 

2.402,000 

4,076.000 

12.77 

16,900,000 
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South  Metbopoutan  System. 

Ward  Street  Pumping  Station. 

At  this  station  are  two  vertical,  triple-expansion  pumping  engines, 
of  the  Allis-Chalmers  type,  operating  reciprocating  pumps,  the 
plungers  of  which  are  48  inches  in  diameter  with  a  60-inch  stroke. 

Contract  capacity  of  pamps:  two,  50,000,000  gallons  each,  with  45-foot  lift. 

Average  duty  for  the  year:  79,400,000  foot-pounds. 

Average  quantity  raised  each  day:  22,600,000  gallons. 

Force  employed:  4  engineers,  1  relief  engineer,  4  firemen,  4  oilers,  4  assistant 

engineers,  1  machinist  and  1  laborer. 
Coal  used:  New  Biver,  costing  from  $3,527  to  $4.26  per  gross  ton. 


Table  of  Approximate  QuarUities,  Lifts  and  Duties  at  the  Ward  SireetiPvmjnng 

StaHon  of  Vie  South  MetropoUian  System. 


Months. 

Total 
Pumpage 
(Gallons). 

per  Day 
(GaUona). 

Minimum 

Day 
(GalioDs). 

Day 
(Gallons). 

AvmcB 

Lift 
(Peat). 

tAvenfe 

Duty  (ft-lbs. 

perlOOIbi. 

Coal). 

itu. 

January,  . 

1       .       • 

084,200,000 

20.500,000 

16.600,000 

28,000,000 

30.74 

74,600,000 

February, 

685.000.000 

24,500.000 

18,500,000 

88.900,000 

40.70 

86,800,000 

March,      . 

607.400.000 

22.500,000 

17,600.000 

82^400,000 

40.90 

70,600,000 

April, 

760,000,000 

25,600.000 

20.500,000 

38.100,000 

41.88 

86,100,000 

May, 

617.20Q,000 

10,900,000 

17.000,000 

22,600.000 

40.61 

78,800,000 

June. 

661,000.000 

21,700,000 

16,000.000 

85,900.000 

30.80 

83,200,000 

July.        .        . 

607,800.000 

19.600,000 

15,400.000 

42.200,000 

30.48 

77.700.000 

AuctMt,    . 

605,800.000 

19,200,000 

15,900.000 

83,300,000 

39.89 

73,900,000 

Sepiomber, 

681,000.000 

21.100.000 

17,100.000 

27,800,000 

40.01 

76.300.000 

October,  . 

784.200.000 

23,700.000 

19.000,000 

28,900.000 

40.00 

71.200.000 

November, 

748,200.000 

24.900.000 

19.200,000 

84300,000 

40.62 

79,700,000 

December, 

856.100.000 

27.600,000 

21,400.000 

47,400,000 

40.58 

84,000.000 

Total, 

8.228.300,000 

- 

- 

- 

- 

- 

Average, 

- 

22.600,000 

17.900,000 

84,100,000 

40.81 

79,400.000 

Reoords  from  plunger  displaeement. 
Average  slip  for  the  year  about  14.7  per  oent. 
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Quincy  Pumping  Station, 

At  this  station  are  two  compound  condensing  Deane  pumping 
engines  and  one  Lawrence  centrifugal  pump  driven  by  a  Sturtevant 
compound  condensing  engine. 

Contract  capacity  of  pumps:  3,000,000  Deane;  5,000,000  Deane;  10,000,000  Law- 
rence centrifugal. 
Average  duty  for  the  year:  32,942,000  foot-pounds. 
Average  quantity  raised  each  day:  4,069,000  gallons. 

Force  employed:  3  engineers,  1  relief  engineer,  3  screenmen  and  1  relief  screenman. 
Coal  used:  Cumberland,  costing  from  $4.40  to  $4.54  per  gross  ton. 
Materials  intercepted  at  screen  during  year,  183  cubic  yards. 

TabU  of  Approximate  Qiuintities,  Lifts  and  Duties  at  the  Qvincy  Pumping  Station 

of  (he  South  Metropolitan  System. 


MOKTBS. 

Total 
Pumpage 
(Gallons). 

Avwage 
per  Day 
(Gallons). 

Minimum 

Day 
(Gallons). 

Maximum 

Day 
(GaUoniO. 

Average 

Lift 
(Feet). 

Average 

Duty  (ft.-lbe. 

per  too  lbs. 

Coal). 

1911. 

February, 

March, 

April, 

May.         . 

June, 

July, 

August,    . 

September, 

October,  . 

November, 

December, 

128,360.000 
118,755,000 
131,325.000 
147.d55.000 
119.645.000 
105.512.000 
101,904,000 
106.120,000 
120.190,000 
116,130,000 
130.105,000 
158.140,000 

4.140,000 
4.241.000 
4.236.000 
4.932,000 
3.860.000 
3,517.000 
3.287.000 
3,423,000 
4,006,000 
3.746.000 
4,337,000 
5.101.000 

3,680.000 
3,635.000 
3.770,000 
4.250.000 
3.330,000 
3,100.000 
2.825,000 
3,000.000 
3,550.000 
3.346.000 
8,310.000 
4.440,000 

5.600,000 
5.600,000 
4,790,000 
5.670,000 
4.610.000 
4,145,000 
4,140.000 
4.560.000 
5,430,000 
4.200,000 
5,640,000 
6.020,000 

21.19 
21.19 
21.11 
21.77 
21.21 
21.18 
21.12 
21.09 
21.01 
20.95 
21.19 
21.89 

30,000,000 
80.100,000 
80,100,000 
85,700,000 
84.400,000 
82,100,000 
81,600,000 
83.000.000 
38,600,000 
33,600,000 
35,800,000 
85,900,000 

Total, 
Average, 

1.484.131,000 

4.069,000 

8,529.000 

6.025,000 

21.24 

82,942,000 
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Nut  Island  Screen-hovse. 

The  plant  at  this  house  includes  two  sets  of  screens  in  duplicate, 
actuated  by  small  reversing  engines  of  the  Fitchburg  type.  Two 
vertical  Deane  boilers,  80  horse-power  each,  operate  the  engines,  pro- 
vide heat  and  light  for  the  house  and  burn  materials  intercepted  at 
the  screens,  and  furnish  power  for  the  Quincy  sewage  lifting  station. 

Average  quantity  of  sewage  passing  screens  daily,  42,000,000  gallons. 
Total  materials  intercepted  at  screens  during  the  past  year,  1,101.96  cubic  yards. 
Materials  intercepted  per  million  gallons  of  sewage  discharged,  1.94  cubic  feet. 
Force  employed:  3  engineers,  1  relief  engineer,  3  screenmen  and  1  relief  screen- 
man. 
Coal  used:  New  Biver  and  Cumberland,  costing  from  $4.05  to  $5.50  per  groos  ton. 

Cost  of  Pumping. 
In  the  following  tables  the  total  cost  of  pumping  and  the  rate  per 
million  foot-gallons  at  each  of  six  pumping  stations  are  shown  in 
detail:  Chapter  494,  Acts  of  1911,  "the  Eight-hour  Law,"  so 
called,  has  involved  extra  labor  at  all  stations,  increasing  the  average 
costs  of  labor  in  the  tables  of  averages  below. 


Average  Cost  per  Million  Foot-gaU4m8  for  Pumping  at  the  Deer  Island  Station, 

Volume  (10,267.1  Million  Gallons)  X  Lift  (10.05  Feet)  -  210.865  Million  Eoot-gaUons. 


Itsus. 


Cort  per 

Million 

Foot-flaUona. 


Labor, 

Coal 

Oil 

Waste, 

Water 

Paokinc, 

MiwellaneouJB  supplies  and  renewals, 

Totals 

Labor  at  screens,     .... 


$12,003  40 

0,436  60 

272  51 

06  42 

1,051  73 

206  00 

854  21 


$25,811.05 


I0.0616B 
.0447^ 
.00129 
.00046 
.00826 
.00008 
.00405 


10.12241 
.01367 
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Average  Coat  per  MiUian  Foot-gaUans  for  Pumping  at  the  East  Boston  Station. 

Volume  (18^78.2  Million  GftUooR)  X  Lift  (15.53  Feet)  -  288.529  Million  Foot-callons. 


Items. 


Cost  per 

Million 
Foot-callons. 


Labor, 

Coal 

OU 

Waste, 

Water 

Paeking. 

MisoeUaneous  supplies  and  renewals. 

Totals 

Labor  at  screens 


$17,024  eo 

11.068  33 
348  79 
107  50 

1,981  20 
123  51 

1.043  24 


$31,587  36 


$0.05900 
.03833 
.00121 
.00037 
.00687 
.00048 
.00361 


$0.10962 
.00990 


Average  Cost  per  Million  Foot-gallons  for  Pumping  at  the  Charlestovm  Station. 

Volume  (11.909.3  Million  Gallons)  X  Lift  (8.30  Feet)  -  98.847  Million  Foot-caUons. 


Items. 


Cost. 


Cost  per 

Million 

Foot-caUons. 


Labor, 

Coal 

Oil 

Waste, 

Water, 

Miscellaneous  supplies  and  renewals. 

Totals 

Labor  at  screens,  .... 


$11,864  57 

3.440  42 

194  75 

80  93 

475  20 

63  53 

677  48 


$16,796  88 


$0.12008 
.03481 
.00197 
.00062 
.00481 
.00064 
.00685 


$0.16993 
.02991 
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Average  Cost  per  Million  Foot^aUona  for  Pumping  at  the  Aletmfe  Brook  Station. 

Volume  (1.007^  MUlion  Qallons)  X  Lift  a2.77  Feet)  -  14,010.7  HUUon  Foot-callou. 


Items. 


Cost  per 

Millioa 
Footrgallons. 


Labor, 

Coal 

on 

Waste 

Water, 

Packing, 

liiaoeUaBeous  eupplies  and  renewals,     .... 

Totals, 

Labor  at  screens,  oiling  and  miscellaneous  services, 


15.906  70 

l,fi00  44 

145  84 

66  73 

320  ao 

15  11 
102  64 


$8,248  75 


10.42788 
.10767 
.01010 
.00476 
.02284 
.00106 
.01374 


80.5S837 
.13396 


Average  Cost  per  Million  FootrgaUons  for  Pumping  at  the  Ward  Street  Station, 

Volume  (8,228.3  Million  Gallons)  X  Lift  (40.31  Fset)  -  331.683  Million  Foot-gallona. 


Items. 


Costpsr 

Million 
Foot-caUoBS. 


Labor, 

Coal 

Oil 

Waste, 

Water 

Packing, 

Miscellaneous  supplies  and  renewals. 

Totals, 

Labor  at  screens,     .... 


114.874  51 

7.708  00 

217  74 

30  58 

1,44120 

01  64 

1.706  60 


126.160  27 


I0.O4484 
.08323 
.00066 
.00009 
.00435 
.00028 
.00542 


I0.O7887 
.01317 


Average  Cost  per  Million  Foot-gallons  for  Pumping  at  the  Quincy  Station. 

Volume  a.484.1  Million  GaUons)  X  Lift  (21.24  Feet)  -  31.522.3  Million  Foot-gaUons. 


Items. 


Cost. 


Cost  per 

Million 

FbotrgaUooa. 


Labor, 
Coal, 


OU. 


Waste, 
Water, 
Packing. 


Miscellaneous  supplies  and  renewals. 

Totals, 

Labor  at  screens,  oiling  and  miscellaneous  services. 


$6.428  58 

1.608  48 

30  73 

18  82 

311  17 

3  41 

377  10 


$7,687  88 


•0.17321 
.06103 
.001S6 
.00060 
.00670 
.00010 
.01197 


•0.M3S7 
.04910 


^^mm 
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Coal  for  use  at  the  several  stations  has  been  purchased  as  fol- 
lows :  — 


Qbow  Tom,  BiTTTMiNouB  Coal,. 


a 


1- 


j 


I 


9 

•a 


I 


I 

OD 


OQ 


0k 


I 
SI 


9 


S  a 

"§1 


OQ 


I 


I 


a 

I 

O 

£ 


Staples  Coal  Company, 

New  England  Coal  and  Coke  Com- 

NewEnsIand  Coal  and  Coke  Com- 
pany. 
Staples  Coal  Compaayt 

New  England  Coal  and  Coke  Corn- 
New  England  Coal  and  Coke  Com- 
pany. 
Staples  Coal  Company, 

Staples  Coal  Company, 
Staples  Coal  Company, 
Staples  Coal  Company, 

New  England  Coal  and  Coke  Com 

pany. 
Metropolitan  Coal  Company, 

Metropolitan  Coal  Company. 

Staples  Coal  Company, 

New  England  Coal  and  Coke  Com- 
pany. 
Neponset  Coal  Company, 

Ttimt  Coal  Company,    . 

iVost  Coal  Company,    . 

Neponset  Coal  Company, 

Frost  Coal  Company,    . 

New  England  Coal  and  Coke  Com 

pany. 
Neponset  Coal  Company, 

New  England  Coal  and  Coke  Com- 

J.  FTsheppard  A  Sons, 

Total  gross  tons, 

Average  price  per  groes  ton. 


2,258 


1.088 


2,2M 
$4  007 


484.08 


1.834.385 


810.56 
284.00 


1,869.406 


3,103.88 
13  038 


1.079.24 
13  70 


136.486 


51.107 


144.640 


831.151 
14  47 


106.000 


188.647 


295.730 


138.580 


870.000 


200.000 


1,14U78 


31.600 
79.986 
46.616 
43.486 
100.890 

90.605 


14.026 


1,821.534 
14  094 


393.102 
$4  47 


584.925 
$4  14 


13  527 
3  69 
8  78 
8  74 
3  857 
8  90 
3  90 

3  92 
898 
4064 

4  087 
4  100 
420 
426 
4  365 
4  304 
440 
445 
448 

4  40 
4526 
464 
455 

5  60 


>  Includes  adjustments  for  quality. 


Deainage  feom  Tannebies,  Gelatinb  and  Glue  Wobks  in  Win- 
chester, WOBURN  AND  StONEHAM. 

Five  men  and  a  foreman  have  been  employed  during  the  whole  of 
the  present  jear^  the  same  as  last  year,  in  flushing  and  cleaning  the 
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Metropolitan  eewera  through  the  taonery  districts  of  Winchester, 
Wobum  and  Stoneham. 

All  of  the  tanneries  and  glue  works  of  the  district  now  have  set- 
tling tanks  of  gubstantial  size.  Beggs  &  Cobb  Company  of  Win- 
chester have  three  duplicate  sets.  The  present  tanneries  have  a  com- 
bined capacity  of  5,900  hides  per  day.  At  the  date  of  this  report, 
they  were  handling  about  2,850  hides  per  day.  Two  of  the  larger 
tanneries  were  closed  during  the  year. 

Table  No.  1  gives  details  of  settling  tanks  introduced  to  date  and 
indicates  that  during  the  year  about  6,500  cubic  yards  of  semi-liquid 
sludge  were  removed  from  the  tanks.  A  measurement  over  weirs 
of  manufacturing  wastes  from  large  establishments  in  this  district 
was  made  about  the  end  of  the  year  and  indicates,  as  outlined  in 
Table  No.  2,  that  the  quantity  of  manufacturing  drainage  this  year 
does  not  exceed  that  recorded  last  year. 

No.  1.  —  Table  of  Semi-fluid  Sludi/e  removed  from  S^tng  Basins  at  the  Tan- 
neriee,  Odatine  and  Give  Worke  in  Winchester,  TTofrum  and  Stoneham. 


K 

! 
B 

i^™.™b.«.. 

Baaiopot  in 

OlHntioii. 

ill 

B<va»  Cobb  Compuy.  Bsun  No.  1.        . 

Jul.    11,  1910 

*JJt  X  H.0 

UH 

m 

1,87S 

Bam  A  Cobb  CDmmay,  Buia  No.  1, 

juy   ».  mo 

tijt  X  tix> 

lis 

S7E 

BBn.*Cobba>d.p«nr.B«»nNo.3.        . 

Oct.  a,  wu 

5i.ox;».o 

i» 

121 

Amerioui    Hidi   and    L«»ther   Cainpkay 
Ameriaui    Hids  and    Leathar   Compaay 
Coiila  LeaihflT  Company.  .... 

AiK.     1,  1«10 

Nor.  a,  im 

18.1X21.0 

Nona 

" 

SSt 

July    IS,  ItlO 

njtxm 

IB 

ITl 

D«.   10,  UIO 

17.3  X  13.0 

111 

4M 

E.  Cummino  LeaChar  Comcaay, 

Nov.    1.  l»10 

«.»  X  !!.« 

Bl 

SU 

July  ij.  mo 
s*p(.  IS,  mo 

«S.l  X  M.1 

K 

87 

T.F.BoyU*Co 

1T« 

CbuDpioD  Tumint  Compaoy.  . 

Jaa.     »,  19II 

M.BXU.* 

71 

IM 

May     I,  IWI 

B,B  X  19.5 

71 

178 

Americati  Qlue  Compaoy. 

Oct.      1.  1110 

17.1  X  U.0 

SK 

m 

113 

,m     { 

SiSSS:} 

1   ' 

OS 

tss 

- 

B.*SB 
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No.  2.  —  Weir  MeaswremenU  of  Manvfadwring  Drainage  entering  the  Met- 
ropolitan  Sewer  from  Settling  Baeins  at  Tanneries,  Gelatine  and  Glue  Works 
in  Winchester f  Wobtam  and  Stoneham, 


NAME. 


B«cBi  A  Cobb  Compuiy,  Badn  No.  1, 
B«cBi  A  Cobb  Company,  Baain  No.  2. 
Beggs  A  Cobb  Company,  Bann  No.  3. 

American  Hide  and  Leather  Com- 
pany, Factory  £. 

American  Hide  and  Leather  Com- 
pany, Factory  D. 

Cottle  Leather  Company,  . 

B.  F.  KimbaU  A  Co., 
£.  Cummingt  Leather  Company, 
W.  P.  Fox  A  Sons, 
T.  F.  Boyle  A  Co.,     . 
Champion  Tanning  Company, . 
Stoneham  Tanning  Company,  . 
American  Glue  Company, 
Wincheeter  Manufacturing  Company, 
Total 


WxiB 
Measurxmkntb 

(Gallons 
PKs  24  Houits). 


1901. 


218,000 

40,000 

50.000 

60,000 

76,000 

62.000 

80.000 

120,000 

60,000 

160,000 

134,000 

158,000 


1.172.000 


l»lt. 


127,000 
57,000 

40,000 
2.0001 
1,0001 
75.000 
52,000 
66,000 

116,000 
38.000 

100.0001 
83,000 

145.000 


002.000 


IMl. 


47,000 
66,000 
60,000 
41.000 
2.0001 
1,000  > 
26,000 
38.000 
62,000 
66,000 
47,000 

120,000 
•1,000 

160,000 


833,000 


3 

0  Si 


I 


» 


129.000 

289.000 

394,000 

70,000 


70,000 
144,000 
370,000 
186,000 
225,000 
413,0001 
207.000 
662,000 


3,068,000 


91,000 
116.000 
122,000 

61,000 
2.0001 
1,000  i 

60,000 

70.000 
122.000 
106.000 

76.000 
261.0001 

91,000 
800,000 


1,470.000 


u 


"8 

111 


83H 

83H 
89 

.t 

66« 
80 
90 
76 
46 
26 
90 
100 


2.700.000 


>  Estimated. 


*  Not  tanning. 


SOUTH  METBOFOLITAN  SYSTEM* 

Sewage  Lifting  Station  at  Hough's  Neck,  Quincy. 

During  the  year,  the  city  of  Quincy  has  connected  with  the  Sew- 
age Lift  Works  a  length  of  about  800  feet  of  18-inch  pipe  sewer. 
At  the  date  of  this  report,  four  houses  are  connected  with  this 
sewer.  The  city  expects  to  extend  this  local  sewer  during  the  com-» 
ing  year  and  take  in  the  drainage  of  much  of  the  low  area  in  the 
vicinity  of  the  lifting  station. 

Regular  pumping  was  started  at  the  lifting  station  April  4,  1911, 
and  involves  operating  one  of  the  6-inch  pumps  for  about  half  an 
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hour  each  day.     As  at  present  operated,  this  involves  no  increase  in 
cost  of  coal  or  labor  at  the  Nut  Island  Screen-house. 

South  Meteopoutan  Outfalls. 

The  60-inch  outfall  pipes  in  the  harbor  have  been  in  operation 
seven  years  at  the  date  of  this  report.  These  pipes  are  in  normal 
condition  and  free  from  deposit.  During  the  past  year  the  average 
flow  through  them  has  been  42,000,000  gallons  of  sewage  per  day, 
with  a  maximum  rate  of  137,500,000  gallons  in  the  month  of  July, 
1911. 

Matericd  Intercepted  ai  the  Screens. 

The  material  intercepted  at  the  screens  at  the  North  Metropolitan 
sewerage  stations,  consisting  of  rags,  paper  and  other  floating  mate- 
rials, has  during  the  year  amounted  to  3,714  cubic  yards.  This  is 
equivalent  to  5.2  cubic  feet  for  each  million  gallons  of  sewage 
pumped  at  Deer  Island. 

The  material  intercepted  at  the  screens  at  the  South  Metropolitan 
sewerage  stations  has  amounted  to  2,439  cubic  yards,  equal  to  4.3 
cubic  feet  per  million  gallons  of  sewage  delivered  at  the  outfall 
works  at  Nut  Island. 

Studies  of  sewage  flows  in  the  Metropolitan  sewers,  siphons  and 
outfall  pipes  indicate  that  they  are  free  from  deposit. 

Respectfully  submitted, 

WILLIAM  M.  BROWN, 

Chief  Engineer  of  Sewerage  Works. 
Boston,  January  1,  1912. 
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Appendix   No.   1. 


CONTBACfIB  MADE  AND  FENDING  DURING 
(NoTB.  —  Tlie  details  of  oontnets  nuwle  beftm 


*   1. 

Num- 
ber 
of  Con- 
tnust. 


2. 

WORK. 


3 


7 
8 
9 
10 
11 
12 
13 


312 
814* 


320 

326 

328 
329 
880 
831 
832 
333 
334 
335 
838 


40>miUio&-s»Uon  pumping 
tngiiie. 

Building  prcagure  tunnel 
about  1,900  feet  in  length, 
and  laying  800  feet  of  80- 
inob  steel  pipe  and  980  feet 
of  00-inoh  pipe  in  Newton, 
Sect.  7  of  tne  Weston  Aque- 
duet  supply  mains. 

2  vertical  fire-tube  boilers 
for  Chestnut  Hill  Low 
Service  Pumping  Station. 

27.8  tons  24-inch  cast-iron 
water  pipes;  103.4  tons 
special  castings. 

Hand  travelling  crane. 


Fuel  eoonomiser. 


Hydro-electric  plant  at  Wa- 
chusett  Dam. 

4    48-inoh  hydraulic  lift 
valves. 

303  feet  80-inch  riveted  steel 
pipe. 

06,600  lbs.  special  castings,  . 


35.700  lbs.  special  castings, 


64,000  lbs.  special  castings, . 


49,800  lbs.  special  castings,  . 


3. 

Num- 
ber 
of 

Bids. 


2 
2 

7* 
2 

4 

-4 

2 
4 

5* 


.  AJK>tntT  or  Bm. 


4. 

N«rt 
to  Lowest. 


1106,700  00 


106,20100 


10,640  00 

8,420  12 

3.096  00 
1,822  00 
71,660  00 
6.380  00 
4,270  00 


1,891  70 
1,512  001 
1,394  40 


899,760  00^ 


102,160  00^ 


10,448  00^ 

6,031  161 

2,600  001 
1,740  00> 
71,600  001 
6,068  001 
3,650  001 


1.430  401 

1.431  00 
1,369  60 


Contractor. 


HoUy  Iffg.  Co..  Buf- 
falo, N.  Y. 

Joseph    Hanrsddy, 
Chicago*  Rl. 


Robb-Humford 
Co.,  Boston. 


Standard  Cast  lion 
Pipe  and  Foundry 
Co.,  Bristol,  Pa. 

N  i  1  es  -  Bement-Pond 
Co.,  Boston. 

B.  F.  Bturtevant  Go.. 
Boston. 

8.  Morgan  Smith  Co.. 
York.  Pa. 

The  Fairbanks  Com- 
pany, Boston. 

Hodge  Boiler  Works. 
East  Boston. 

Florence  Iron  Works, 
Philadelphia,  F^ 

Davis  A  Famum  Mfg. 
Co.,  Waltham,  ~~ 


Builders  Iron  Foundry. 
Piovidmce,  R.  I. 

United     States  Oaat 

Iron    Pip«  and 

Foundry  Co.,  New 
York.  N.  Y. 


1  Contract  based  upon  this  bid. 

*  Contract  completed. 

*  Includes  separate  and  combined  bids  for  hydraulic  and  electric  plant. 
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THE  Yeak  1911 — Water  Works. 

1911  have  been  given  in  previous  reix>rt8.] 


7. 

Date  of  Con- 
tract. 


8. 

Date  of 

Completion 

of  Work. 


9. 


Prices  of  Prinoipal  Items  of  Contracts 
made  in  1911. 


10. 

Value  of  Work 

done 
Deo.  31, 1911. 


Sept.  81,  1909 
Apr.   88,  1910 


Apr.   29,  1910 


May   18,  1910 


Oct.    24,  1910 


Oct.    11,  1910 


Dee.     8.  1910 


Jan.     3,  1911 


Dec.     6,  1910 


Jan.    10,  1911 


Jan.    10,  1911 


Jan.    10.  1011 


Jan.    10,  1911 


Nov.  25,  1911 


Jan.     2,  1911 


Mar.  29,  1911 


Feb.    10,  1911 


May   11,  1911 


Aug.  10,  1911 


June  19,  1911 


July  31,  1911 


Apr.     3,  1911 


Apr.     3,  1911 


Apr.     8,  1911 


Apr.     3,  1911 


Engine  in  service  ttnce  March  27, 1911,  but  not  yet 
tested. 


For  each  valve,  81,287, 


For  special  castings,  82.66  and  84.12  per  100  pounds. 


For  spedid  castings,  80.04  per  pound. 


For  special  castings,  80.028  per  pound,    . 

For  special  castings,  867  per  ton  of  2,000  pounds,    . 


889,000  00 


114,472  13 


10.448  00 

5,988  46 

2.500  00 
1,740  00 
88,389  02 
6,106  00 
3,726  67 

2.661  68 
1,810  66 

1.662  85 
1,340  64 


6 

6 

7 

8 

9 

10 

11 

12 

13 


*  On  a  portion  of  these  nant.ings  competitive  bids  were  not  received. 

«  As  lowest  bidder  had  been  awarded  Contract  No.  333,  and  next  to  the  k)west  bidder  Contract  No.  336 
contract  was  awarded  to  third  bidder  in  order  to  expedite  the  work. 
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Contracts  made  and  pending  dubing  the 


1. 

Num- 
ber 
of  Con- 
tract. 


2. 

WORK. 


S. 

Num- 
ber 
of 

Bids. 


6 


8 


10 


11 


337« 
338> 


4  Venturi  meters  for  Waehu- 
sett  Dam. 

Hydraulic  turbine  for  Wa- 
chusett  Dam. 


339' 


340 


341  > 


343* 


344  > 


3453 


346 


10-M> 


2,680  tons  cast-iron  water 
pipe,  60  tons  special  oast^ 
mga. 


30  water  valves;  4  24-inch,  8 
20-inoh,  12  16-inch.  6  12- 
inch  valves. 

Laying  10,200  feet  of  24-inoh 
cast-iron  waim  pipe  in 
Boston. 


342*      Cables  in  transmission  line, 
Clinton  Power  Plant. 


Laying  6,700  feet  of  20-inch 
cast-iron  water  pipe  in 
Hyde  Park,  Mass. 


Laying  2,840  feet  of  20-ineh 
cast-iron  water  pipe  with 
ordinary  joints  and  139 
feet  with  nezible  joints  in 
Boston  and  Hyde  Park. 


2  20-inch  Venturi  meter 
tubes  and  2  Type  M  reg- 
ister indicator  recorders. 

2  3-milIion-gaUon  pumping 
engines. 


Lnprovement  of  Lake  Co- 
chituate,  surface  water 
drains  in  Framingham, 
Natiok  and  Wayland. 


-6 


3 


2 


3 


-« 


En- 
gine 
No.l, 
5. 

En- 
gine 
No.  2, 
7. 


AifouMT  OP  Bid. 


Next 

to  Lowest. 


S. 

Lowest. 


11,100  00 


62,200  00 


6,434  00 


12.343  00 


11,065  001 


83.26  ots.  per 
lin.  ft. 


8,446  00 


5.469  00 


7,886  00 


8,825  001 


31,298  00 


60,828  00> 


6,000  001 


11,641  601 


77.7  cts.  1  per 
lin.  ft. 


8,169  001 


4,507  601 


7,525  001 


8,738  00 


30,961  001 


Contractor. 


Builders  Iron  Foundry, 
Providence,  R.  L 

S.  Morgan  Smith  Co., 
York.  Pa. 


United  States  Cast 
Iron  Pipe  and 
Foundry  Co.,  New 
York,  N.  Y. 

Pratt  St  Cady  Co.. 
Hartford,  Conn. 


Mich^  Russo  ft  Son, 
Boston. 


Standard  Undecground 
Cable  Co.,  Boston. 


James  L.  Bryne,  Dor- 
chester, Mass. 


Andrew    M.    Cusaek, 
BostMi. 


Builders  IronFoundry, 
Providence,  R.  I. 


Laidlaw-Dunn-Gordon 
Co.,  Cinqinnati,  O. 


The  Henry  Spinach 
Contracting  Co., 
Waterbury,  Conn. 


1  Contract  based  upon  this  bid. 


*  Contract  completed. 
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Ybab  1911  —  Watbe  Works  —  Continued. 


7. 

Date  of  Con- 
tract. 


8. 

Date  of 

Completion 

of  Work. 


9. 


Prices  of  Principal  Items  of  Contracts 
made  in  1911. 


10. 

Value  of  Work 

done 
Deo.  31.  1911. 


Jan.    36.  1911 


Mar.     6.  1911 


May   24.  1911 


June    3,  1911 


June  24.  1911 


June     8.  1911 


July    12.  1911 


Aug.  28.  1911 


July   24.  1911 


Sept.  18.  1911 


June  22.  1910 


Nov.    9,  1911 


Nov.  15.  1911 


Oct.    28.  1911 


Dec.  12,  1911 


Juno  22.  1911 


Nov.  11.1911 


Nov.  31.  1911 


Aus.  28.  1911 


May     8.  1911 


For  4  very  special  Yenturi  meters,  85,000. 


Before  the  contract  was  executed  it  was  decided  that 
a  fly-wheel  was  necessary  in  connection  with  the 
turbine.  This  necessitated  the  use  of  a  larger 
shaft.  The  contract  price,  81.250.  therefore,  m- 
oludes  an  allowance  of  8185  for  fly-wheel  and  larger 
shaft. 

Straight  pipe,  821.80  per  ton  of  2.000  pounds;  special 
castings,  849  per  ton  of  2.000  pounds. 


For  whole  work,  85.000, 


For  laying  24-inoh  cast-iron  pipe,  81.08  per  lin.  ft.; 
for  rook  «ccavation  above  and  below  regular 
grade,  86  per  cu.  yd.;  for  chamber  for  24-inch 
valve.  845:  for  duunfaiers  for  blow-offs  and  air 
valves.  885  per  chamber;  for  concrete  masonry, 
86  per  cu.  yd. 

For  furnishing  and  installing  2  cables,  each  about 
889  feet  long,  containing  3  No.  0.  B.  a.  S.  O.  con- 
ductors, each  conductor  composed  of  7  strands, 
insulated  with  %9-inch  X  %»-ineh  paper,  laterals 
filled  and  encloeed  in  a  pure  lead  sheath  H-mch 
thick,  for  13.800  volts  working  pressure  and  30,000 
volts  yi  hour  factory  test  pressure,  the  sum  of 
80.777  per  lin.  ft. 

For  laying  20-inch  cast-iron  pipe,  80.87  per  lin.  ft.; 
for  laying  6-inch,  12-inch  and  16-inch  cast-iron 

J>ipe  for  blow-offs  and  connections,  81  per  lin.  ft.; 
or  rock  excavation  above  and  below  regular 
grade,  85  per  cu.  yd.;  for  earth  excavation  below 
regular  grade.  81  per  eu.  yd.;  for  chambers  for 
20-ii)ch  valves.  850  per  chambw;  for  chambers  for 
16-inch  and  smaller  valves,  840  per  chamber;  for 
concrete  masonry.  88  per  cu.  yd. 

For  laying  20-inoh  oast-iron  pipe  with  ordinary 
k^ints.  81.24  per  lin.  ft.,  with  nexible  jwnts.  imdet 
N.  Y..  N.  H.  ft  H.  R.R..  84.95  per  lin.  ft.;  for  rook 
excavatidn  above  and.  beidw  regular  grade.  85  per 
cu.  yd.;  for  earth,  excavation  below  regular  grade. 
81.50  per  cu.  yd. ;  for  chambers  fdr  valves,  845  per 
chamber;  for  concrete  mascJkiry.  87  per  cu.  yd. 

For  20-uich  Yenturi  meter  tubes.  8340  each;  for 
Type  M  register  indicator  recorders^  8400  each. 

For  Engine  No.  1,  horixontal  cmee  compound, 
crank  and  fly-wheel,  oapaoity,  8,000.000  gallop 
against  a  head  of  50  feet.  87,525;  fat  Engine  No.  2, 
horisontal  oruse-oompound,  crank  and  fly-wheel, 
cilpacity.  3.000,000  gallons  against  a  head  of  140 
feet,  88.825. 


86,000  00 
1.250  00 


57.267  67 

4.740  00 
15.980  35 


1.378  10 


12,292  15 


4,778  68 


U474  40 


31.067  52 


1 
2 


6 


8 


9 


10 


11 


■  Competitive  bids  were  not  received. 
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Contracts  made  and  pending  dxtbino  the 


1. 

Num- 
ber 
of  Con- 
tract. 


2. 

WORK. 


2 


8 


6 

7 

8 

0 
10 

11 


ao-M* 


21-Ms 


23-M 


24-M 


Special « 
Order. 

Special* 
Order. 

Special* 
Order. 


S: 


|peoial  * 
Order. 


Special' 
Order. 


Special* 
Order. 


Special  a 
Order. 


060  tone  New  River  or  Pooa^ 
hontas  coal:  250  tone  for 
Arliocton  Pumping  Sta- 
tion; 700  tons  for  Spot 
Pond  Pumping  Station. 

4,000  tons  BMver  Run  coal 
for  Chestnut  Hill  Pump- 
ing stations. 

1,050  tons  New  River  or  Po- 
cahontas coal:  850  tons  for 
Arlington  Pumping  Sta- 
tion, 700  tons  for  Spot 
Pond  Pumping  Station. 


5,600  tons  Beaver  Run  coal 
for  Chestnut  Hill  Pump- 
ing stations. 


Ereotixig  boilers  at  Chestnut 
Hill  Pumping  Station. 

2  smoke  flues  at  Chestnut 

Hill  Pumping  Station. 
Special  castings,  . 


Furnishing  and  applying 
non-conducting  covering 
to  boilers^  smoke  flue  and 
steam  piping.  Chestnut 
Hill  Pumping  Station. 

Governor  for  exciter  wheel 
of  Power  Plant  at  Waohu- 
sett  Dam* 

Furnishing  and  placing 
sheraduot  iron  conduit  in 
floor  of  Power  House  at 
WaoliUBett  Dam. 

400-gallon  power  sprayer,    . 


8. 

Num- 
ber 
of 

Bids. 


8 


4' 
10 


4 
5 


-6 


2 


AliOUNT  OP  Bd. 


4. 

Next 
to  Lowest. 


S. 

Lowest. 


-• 


14.55      and 

14.00    per 
ton. 


$3.84  per  ton. 


13.88  and 
14.68.  July 
to  Apr., 
14.78  Apr. 
toJulyper 
ton. 

13.70  >  p  e  r 
ton. 


660  00 

555  00 
1,092  12 

755  00 


730  58 


14.20'     and 
14.85    per 

ton. 


13.83'   per 
ton. 


13.80  >  and 
14.35  per 
ton. 


13.75  per  ton. 


600  00^ 

536  00^ 
058  001 

780  001 


651  23> 


Contnetor. 


New  England  Coal  A 
Coke  Co.,  Boston. 


Qorman-Leonard  Coal 
Co.,  Worowter.  ICass. 


New  Ezudand  Goal  and 
Coke  Co.,  Boston. 


Gorman-Leonard  Coal 
Co., 


F.  Knight  A  Son.  Boa- 
ton. 

B.  F.  Sturtevant  Co.. 

Boston. 
Warren     Foundry     A 

Maehine   Co.,    New 

York,  N.  Y. 

Philip  Gsrey  Co.,  Bos- 
ton. 


Lombard        Governor 
Co.,  Ashland. 


M.  B.  Foster 
Co.,  Boston. 


ntshanry-GuptUl  Co.. 
Boston. 


1  Contract  based  upon  this  bid. 
*  Contract  completed. 
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YsAB  1911  —  Water  Works  —  Continued. 


7. 

Date  of  Con- 
tract. 


8. 

Date  of 

Com^etkm 

of  Work. 


9. 


of  Prineipal  Items  of  Contiaots 
made  in  1911. 


10. 

Value  of  Work 
done 
Dec.  81, 1911. 


July   26,  1910 


Auc.  18,  1910 


July     8,  1911 


Oct.    24.  1911 


Deo.  -.  1910 

Deo.  23,  1910 

Feb.  27.  1911 

Mar.  8,  1911 

Mar.  18,  1911 

Mar.  18.  1911 

May  12,  1911 


Apr.  25,  1911 


May  18.  1911 


Feb.  2,  1911. 

Feb.  17,  1911 

Apr.  12,  1911 

Mar.  31,  1911 

May  15,  1911 

May  26,  1911 

May  23,  1911 


83.80  per  ton  of  2,240  pounds  deUvered  on  oars  at  the 
Arhncton  Pumping  Station;  84.35  per  ton  of  2,240 
pounds  deUvered  in  bins  at  the  Spot  Bond  Pump- 
ing Station. 


83.79  per  ton  of  2,240  iwunds  deliyered  on  cars  at 
Chestnut  Hill  Pumfring  stations,  until  Not.  16, 
1<U2,  and  83.88  per  ton  of  2,240  polmds  after  that 
date. 


For  special  castings  2H  cents  per  pound. 


•  • 


For  whole  work,  8739, 


For  whole  work,  8753.60, 


Sheraduct  iron  eQnduit  and  fittings,  8594.49;  labor, 
8830.61;  express,  80.40. 


For  platform  wagon,  8300,  pump,  8410;  valve,  812: 
engine,  8355.60;  long  noule,  810;  assembling  ana 
freight,  819. 


83,428  48 


18,689  81 


3,090  26 


4,809  59 


800  00 

499  88 
1,084  60 

739  00 

763  50 
925  60 

1,108  50 


2 


3 


8*87,353  48 


8 

7 

8 

9 
10 

11 


*  Competitive  bids  were  not  received. 
T  Arlington  Station. 

•  Spot  Pond  Stetk>n. 
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Contracts  made  and  pending  during  the  Year  1911  —  Water  Works 

—  Condvded, 

Suniiiiary  of  Contracts.  > 


Value  of 
Work  done  Dee. 

81.  mi. 


WaohuBett  Department,  10  oontracta, 

Distribution  Department,  13  oontraote, 

319  contracts  completed  from  1896  to  1910,  inolusive 

Deduet  for  work  done  on  11  Sudbury  Reservoir  contaraots  by  the  City  of  Boston, 
Total  of  352  contracts, 

>  In  this  summary  contracfs  charced  to  maintenance  are  excluded. 


990,7ni  45 

311,907  40 

16.301.9B4  45 


<16.8U.508  30 
513,000  00 


^6,302,503  80 
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TabTiK  No. 

2.  —  . 

RainfaU  in  Inches  at  Jefferson 

,  Mass.f  in  1911. 

Day  or  Month. 

■ 

• 

• 

• 

• 

• 

1 

1 

• 

• 

1 

g 

t 

1 

1 

5 

i 

< 

1 

& 

1 

I 

t 

- 

- 

0.09 

- 

- 

- 

- 

t 

1 
0.14 

- 

2. 

t 

0.4P 

- 

- 

- 

- 

- 

- 

- 

0.64 

- 

- 

3, 

1.2« 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4, 

- 

1.14« 

- 

t 

- 

- 

- 

- 

0.44 

- 

- 

«. 

- 

- 

- 

s 

- 

t 

- 

- 

- 

- 

- 

- 

«. 

0.06' 

- 

0.23i 

1.42* 

- 

t 

0.66 

- 

0.29 

t 

t 

- 

7. 

o.6n 

- 

- 

1.56 

- 

- 

- 

0.64* 

o.«s 

- 

8, 

0.20 

0.07» 

- 

- 

- 

- 

- 

- 

t 

- 

- 

- 

». 

- 

- 

0.62X 

- 

- 

- 

- 

0.71 

0.38 

- 

- 

10, 

- 

0.271 

- 

- 

- 

- 

- 

- 

- 

0.09 

- 

11. 

0.06 

- 

- 

- 

- 

- 

- 

- 

0.09 

- 

- 

- 

12. 

t 

-• 

- 

- 

- 

t 

- 

^^ 

- 

- 

0.40 

- 

13. 

t 

0.12 

- 

- 

- 

0.68 

- 

- 

- 

- 

- 

— 

u. 

0.10 

- 

- 

0.27 

- 

- 

- 

- 

- 

- 

1 

- 

16, 

0.07» 

- 

1.06t 

- 

- 

- 

- 

1.88 

0.60 

0.20 

0.90* 

t 

1«. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

— 

1 

17. 

- 

0.04 

- 

- 

- 

- 

0.17 

0.06 

- 

- 

0.98' 

18. 

- 

- 

0.24* 

- 

- 

- 

- 

0.44 

- 

0.94 

- 

w, 

- 

0.68^ 

- 

0.88 

- 

- 

- 

- 

- 

- 

20, 

- 

0.241 

0.06 

0.2U 

- 

- 

0.10 

- 

- 

cost 

- 

21. 

0.06 

- 

- 

- 

- 

- 

- 

- 

t 

- 

- 

22, 

f    ■ 

- 

- 

- 

"" 

- 

0.08 

- 

0.44 

- 

1 

23, 

- 

- 

0.17 

- 

- 

- 

- 

8.54 

- 

1.23 

24. 

- 

- 

- 

- 

0.86 

- 

- 

- 

0.75 

- 

25, 

- 

- 

- 

- 

0.46 

- 

t 

0.26 

- 

- 

- 

26. 

1 

- 

- 

- 

- 

- 

0.48 

- 

- 

- 

- 

27. 

1.06« 

- 

a 

- 

- 

- 

- 

1 

0.19 

0.06 

— 

0.90 

28.     . 

- 

- 

0.80 

- 

- 

- 

0.04 

s 

- 

- 

0.18 

- 

29.     . 

0.26* 

- 

1 

~ 

- 

- 

- 

1.84 

0.60 

- 

- 

- 

30.     . 

a 

- 

- 

0.76 

MM 

- 

- 

- 

- 

- 

- 

- 

1 

31.     . 

■ 
• 

- 

- 

- 

- 

036 

- 

- 

1.13 

- 

- 

- 

0.55* 

T 

otals 

9                 • 

8.10 

2.63 

4.11 

2.42 

1.01 

2.24 

2.70 

6.88 

3.08 

6.79 

4.11 

3.06 

Total  for  the  year  41.07  inches. 
1  Snow.  *  Rainfall  included  in  that  of  followinc  day.  *  Rain  and  mow. 
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Tabt.hs  No.  3 

u  —  RaivfaU  in 

ln(^!it»  at  Framingham,  Mass 

.,  in 

191L 

Day  or  Month. 

• 

1 

• 

• 

m 

1 

1 

• 

• 

3 

• 

< 

i 

• 

1 

1 

't    •               •               « 

1 

t 

- 

- 

- 

- 

- 

0.01 

- 

t 

0.06 

- 

h 

a 

O.S6> 

- 

- 

- 

- 

- 

- 

- 

0.61 

- 

- 

3. 

i 

t 

0.021 

- 

- 

- 

- 

- 

- 

• 

- 

- 

4. 

1.17» 

1.14» 

- 

s 

- 

- 

- 

- 

- 

0.36 

- 

- 

5* 

- 

- 

- 

1.48* 

- 

t 

- 

- 

- 

- 

- 

- 

6. 

- 

1 

0.141 

- 

t 

0.23 

- 

0.36 

a 

a 

- 

7, 

- 

0.631 

- 

- 

1.60 

- 

- 

- 

0.63 

0.36 

- 

8. 

0.20 

0.07 » 

- 

- 

0.04 

- 

- 

- 

- 

- 

- 

- 

». 

- 

- 

- 

0.671 

0.02 

- 

- 

- 

0.68 

- 

- 

0.04 

10, 

- 

- 

0.16* 

- 

- 

0.06 

- 

- 

- 

- 

0.13 

- 

11. 

0.10 

- 

- 

- 

- 

t 

- 

- 

0.17 

- 

- 

- 

12. 

- 

- 

o.oe 

- 

- 

t 

- 

- 

- 

- 

0.61 

- 

13. 

0.11 

1 

- 

— 

- 

i 

- 

- 

- 

- 

- 

- 

M, 

0.07 

0.001 

- 

0.12 

0.61 

- 

-' 

- 

- 

a 

a 

M. 

0.021 

- 

0.08> 

- 

- 

- 

- 

0.41 

t 

t 

0.91* 

a 

w. 

- 

- 

0.031 

0.06 

- 

0.04 

0.44 

0.04 

- 

a 

17. 

- 

t 

- 

- 

- 

0.09 

- 

- 

0.06 

- 

1.01* 

18.    . 

- 

0.08 

0.26 

- 

- 

- 

- 

0.62 

- 

a 

0.97 

0.011 

19, 

- 

- 

0.68* 

t 

0.32 

- 

- 

- 

- 

0.84 

- 

- 

20. 

- 

0.271 

- 

0.87 

- 

0.04 

0.04 

- 

- 

- 

a 

- 

21. 

- 

- 

- 

- 

- 

- 

- 

- 

t 

a 

0.03* 

- 

22. 

0.011 

0.011 

0.03 

t 

- 

0.02 

- 

- 

0.14 

1 

- 

a 

23. 

- 

- 

- 

0.03> 

0.02 

- 

- 

- 

- 

0.94 

- 

1.73 

24. 

- 

- 

- 

- 

0.02 

- 

0.86 

1 

- 

- 

a 

- 

26,    . 

- 

- 

« 

- 

0.16 

- 

- 

1 

0.30 

- 

1.06 

- 

2«.     . 

0.14 

- 

a 

- 

- 

0.02 

- 

t 

0.17 

- 

- 

a 

27.     . 

• 

- 

1 

- 

- 

- 

- 

t 

0.04 

0.01 

- 

0.27 

28.     . 

0.81 

- 

0.48 

- 

- 

- 

2.00 

1.04 

- 

- 

0.38 

- 

20.    . 

t 

- 

1 

- 

- 

- 

- 

t 

0.64 

- 

- 

- 

30.    . 

0J2* 

- 

0.63 

0.10 

- 

- 

- 

t 

- 

- 

- 

a 

81,     . 

• 

- 

- 

- 

- 

0.16 

- 

— 

2.64 

- 

0.17 

- 

0.67* 

T 

btalfl 

» 

2.76 

2.64 

3.33 

2.80 

0.72 

2.42 

3.21 

4.66 

2.73 

3.67 

4.39 

3.63 

1  Snow. 


Total  for  the  year  36.86  itiohes. 
*  Rainfall  included  in  that  of  foUowinc  day.  *  Rain  and  snow. 
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TABLFi  No.  4. 

-^RatnfaU  m  Inches  at  Chestnut  HiU  Reservoir  in  1911. 

Date. 

Amount. 

Duration. 

Date. 

Amount. 

Duration. 

Jan.    1,  . 

}       .51 

6.00  P.M.  to 

May  8.  .        . 

}       .09 

10.60  P.M.  to 

Jan.   2,  . 

8.00  A.M. 

May  9.. 

12.25  A.M. 

Jan.   3,  . 

1       .98* 

1 

5.00  A.II.  to 

May  9.. 

•            .04 

7.00  P.M.  to 

Jan.  4,  . 

6.45  A.M. 

May  10,  . 

12.35  A.M. 

Jan.  8,  . 

}       .28 

1 

9.30  P.M.  to 

May  19.  . 

.04 

5.35  a.m.  to    7^A.M. 

Jan.   0,  . 

2.06  A.M. 

May  24.  . 

.12 

1.36  a.m.  to   2.05  a.m. 

Jan.  11,  . 

}       •" 

9.45  P.M.  to 

May  25,  . 

.18 

7.30  A.M.  to    3.30  P.M. 

Jan.  12,  . 

1.25  A.M. 

May  31,  . 

.  }    •» 

9.30  A.M.  to 

Jan.  13,  . 

1       .15 
.16« 

1.00  P.M.  to 

June  1,   . 

5.36  A.M. 

Jan  14. 

7.30  P.M. 
5.00  P.M.  to    7.00  P.M. 

Jan.  20,  . 

Total. 

.68 

Jan.  27,  . 

}    •» 

10.30  A.M.  to 

Jan.  28,  . 

6.10  A.M. 

Jan.  29.  . 

.09> 

5.00  P.M.  to  11.00  P.M. 

June  5, 

JunA    7 

'    )     2.68 

:  ^    .11 

4.45  P.M.  to 

8.00  A  Jf . 
4.35  P.M.  to  10  J5  P.M. 

Total, 

3.05 

June  10, 

June  11. 

■    }       .96 

6.00  P.M.  to 

June  13. 

5.00  P.M. 

Feb.   2,  . 

}       .52» 

4.60  A.M.  to 

June  16. 

:      .13 

12.15  P.M.  to    4.30  P.M. 

Feb.  3,  . 

2.60  A.M. 

June  20, 

.06 

8.15  A.M.  to    7.00  P.M. 

Feb.   3. 

7  45  A  M  to 

Feb.   4.  . 

1     1.11* 

1.30  P.M. 

Total. 

3.84 

Feb.   6,  . 

j       .94* 

4.00  P.M.  to 

4.00  P.M. 

Feb.   7,  . 

• 

Feb.   8.  . 

.11» 

2.30  P.M.  to   9.40  P.M. 

July  6.  . 

.18 

7.30  P.M.  to  11.00  P.M. 

Feb.  13,  . 

}       .25» 

2.30  P.M.  to 

July  24,  . 

}       .86 

9.10  A.M.  to 

Feb.  14.  . 

1.10  P.M. 

July  26.  . 

I.IO  A.M. 

Feb.  17,  . 
Feb.  20,  . 

.18« 
.321 

11.45  A.M.  to    6.00  P.M. 
8.16  A.M.  to  11.66  P.M. 

July  28.  . 

3.65 

2.60  A.M.  to    8.30  pjf. 

Total.      . 

4.09 

Total, 

3.43 

Aug.  16, 

.51 

5.00  P.M.  to  11.60  P.M. 

Mar.  3,  . 

.03» 

6.30  P.M.  to    8.30  P.M. 

Aug.  17, 

.05 

4.00  A.M.  to    4.40  Ajf. 

Mar.    6,  . 

.181 

6.06  A.M.  to    9.30  P.M. 

Aug.  18, 

.48 

2.45  P.M.  to    8.00  pjft. 

Mar.  10, . 

.21 

8.20  A.M.  to    4.00  P.M. 

Aug.  24. 

■    }       .26 

11.00  P.M.  to 

Mar.  12, . 

.08 

1.10  P.M.  to    8.10  P.M. 

Aug.  26, 

SiMAJi. 

Mar.  15, . 

.86 

2.05  A.M.  to  10.00  A.M. 

Aug.  27. 

}       '^ 

4.60  A.M.  to 

Mar.  16, . 

.141 

12.06  a.m.  to    6.06  a.m. 

Aug.  28, 

0.15  AM, 

Mar.  18. . 

.15 

6.10  A.M.  to  12.30  P.M. 

Aug.  28, 

.23 

12.40  P.M.  to    1.05  pjtf. 

Mar.  19, . 

}       .52* 

6.30  P.M.  to 

Aug.  29, 

•    }     1.82 

2.00  A.M.  to 

Mar.  20. . 

12.06  A.M. 

Aug.  80, 

11.20  A^. 

Mar.  27, . 

}       •** 

3.15  A.M.  to 

Aug.  31, 

1.28 

12.05  A.M.  to    9.30  P.M. 

Mar.  28, . 

3.16  A.M. 

Mar.  29, . 

1       .61 

7.00  P.M.  to 

Total,       , 

5.01 

Mar.  30. . 

2.50  A.M. 

Sept.   6, 

.20 

Total. 

3.27 

7.06  A.M.  to  11.05  A.M. 

Sept.   9, 
Sept.  11. 

:1I 

SM  A.M.  to    4J0  pjf. 

10.00  A.M.  to    2.00  PJtf. 

Apr.   4,  . 

1     1.40 

5.30  P.M.  to 

Sept.  15, 

}    •" 

2.30  P.M.  to 

Apr.   6,  . 

10.46  P.M. 

Sept.  16, 

5.45  A.M. 

Apr.   9,  . 

.601 

1.55  A.M.  to     1.16  P.M. 

Sept.  22, 

.16 

2.45  A.M.  to    7J30  AJi. 

Apr.  14.  . 

.12 

5.00  P.M.  to  11.30  P.M. 

Sept.  26. 

}     1.58 

5.40  P.M.  to 

Apr.  19,  . 

}       .35 

3.30  P.M.  to 

Sept.  26, 

10.16  A.M. 

Apr.  20.  . 

12.26  P.M. 

Sept.  27, 

.06 

6.30  P.M.  to    8.46  P.M. 

Apr.30,  . 
Mayl,   . 

1       .08 

9.00  a.m.  to 

7.00  a.m. 

Sept.  29, 

.44 

7.46  A.M.  to    8.16  P.M. 

Total.      . 

3.69 

Total*      . 

2.55 

1  Snow. 


*  Rain  and  >now. 
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Table  No.  4.  —  RainfaU  t'n  Inches  at  Chestnut  Hill  Reservoir  in  1911  — 

Concluded. 


Datb. 

Amount. 

Duration. 

Datb. 

Amount. 

Duration. 

Oct.    1,  . 

1 

.«7 

.04 

5.30  P.M.  to 

Dec.   9. . 

.06 

11.30  A.M.  to     4.00  P.M. 

Oct.   2,  . 
Oct.   4,  . 

10.30  A.M. 

6.85  A.M.  to    7.00  A.M. 

Deo.  15, . 
Dec.  17, . 

}     1.03« 

2.30  A.M.  to 

8.00  A.M. 

Oct.   4,  . 

.42 

9.45  A.M.  to  10.00  P.M. 

Dec.  22, . 

1     1.80 

4.20  P.M.  to 

Oct.   6,  . 

} 

.55 

7.50  P.M.  to 

Dec.  23, . 

6.45  A.M. 

Oct.   7,  . 

10.30  A.M. 

Dec.  26, . 

J       ■" 

10.45  P.M.  to 

Oct.  15.  . 

.15 

12.60  P.M.  to    6.15  P.M. 

Dec.  27,. 

10.50  A.M. 

Oct.  17,  . 

.00 

10.45  A.M.  to    8.45  P.M. 

Dec.  31,. 

.351 

4.00  A.M.  to  12.45  P.M. 

Oct.  18,  . 

y 

.37 

8.45  A.M.  to 

Dec.  31. . 

.20 

1.16  P.M.  to  11.00  P.M. 

Oct.  19,  . 

12.25  A.M. 

Oct.  19,  . 

.03 

1.30  P.M.  to    4.00  P.M. 

Total,       . 

3.65 

• 

Oct.  21.  . 
Oct.  23,  . 

} 

9.30  A.M.  to 

8.00  A.M. 

.08 

Oct.  27,  . 

.04 

3.30  P.M.  to    8.20  pjf . 

Oct.  31,  . 

1 

.21 

10.30  A.M.  to 

Nov.l,  . 

8.00  A.M. 

Total,       . 

3.22 

• 

Nov.    1, 

.06 

8.00  A.M.  to  11.30  P.M. 

Nov.   6, 

} 

.35 

6.00  P.M.  to 

• 

Nov.    7, 

5.00  A.M. 

Nov.  10. 

.13 

4.00  A.M.  to    6.00  P.M. 

Nov.  12. 

.50 

8.10  P.M.  to  11.50  P.M. 

Nov.  14, 

} 

.85« 

9.45  P.M.  to 

Nov,  15, 

8.00  A.M. 

Nov.  18. 

1.01 » 

12.20  A.M.  to    1.00  P.M. 

Nov.  20, 

.03 

3.25  P.M.  to    5.40  P.M. 

Nov.  24, 

.83 

6.35  A.M.  to 

Nov.  25, 

> 

8.15  A.M. 

Nov.  28, 

1 

.65 

2.00  P.M.  to 

Nov.  29, 

► 

13.46  A.M. 

Total.      . 

4.40 

. 

1  Snow. 


Total  for  year  41.28  inches. 


>  Rain  and  raow. 
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Table  No.  13.  —  Sources  from  which  and  Periods  during  which  Water  has  been 
drawn  for  the  Supply  of  the  Metropolitan  Water  District. 

Prom  Wachtiseti  Reservoir  into  the  Waehtuett  Aqueduct. 


MONTB. 


Number  of 

Daya  during 

which 

Water  wtm 

flowing. 


Actual  Time. 


Hours. 


Minutes. 


Million 
Gallons 
drawn. 


January, 
February, 
March,    . 
April, 
May,       . 
June, 
July.       . 
August,  . 
September, 
October, 
November, 
December, 
Totals, 


31 

19 

9 

6 
19 
26 
27 
23 
26 
30 
27 


243 


726 
423 
196 

113 
393 
673 
474 
468 
311 
664 
411 


4,765 


40 


30 
80 
66 
23 
46 
62 
3 
34 


12 


8,258.0 
1.474.3 
1,202.3 
0.0 
861.7 
1,846.1 
2,440.9 
2,655.4 
2.131.4 
2.176.0 
3.466.2 
2.478.6 


28,989.8 


Total  actual  time,  198.13  days. 

Total  quantity  drawn,  23,989,800,000  gallons. 

From  Sudbury  Reeerooir  through  the  Weston  Aqueduct  to  Weston  Reservoir. 


Month. 


Number  of 

Days  during 

which 

Water  was 

flowing. 


Actual  Timb. 


Hours. 


Minutes. 


Million 
Gallons 
drawn. 


January, 
February, 
March,    . 
April, 
May,       . 
June, 
July.       . 
August.  . 
September, 
October. 
November, 
December. 
Totals. 


31 
28 
31 
30 
31 
30 
31 
31 
30 
31 
30 
31 


365 


744 
672 
744 
720 
742 
720 
744 
744 
720 
744 
720 
744 


8.758 


30 


30 


886.7 
789.1 
876.6 
888.3 
876.3 
837.1 
909.0 
914.6 
896.2 
929.6 
1,036.2 
1.104.6 


10.891.2 


Total  actual  time,  364.94  dayn. 

Total  quantity  drawn,  10,891,200,000  gallons. 
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Table  No.  13 — Continued. 

Prom  Pramingham  Reservoir  No.  2  through  the  Sudbury  Aqueduct  to  Cheeinut  HUl 


Month. 


Number  of 

Days  duriog 

which 

Water  was 

flowing. 


Actual  Tiacx. 


Hours. 


Minutes. 


Million 
Galloos 
drawn. 


January, 
February, 
March, 
April, 
May, 
June, 
July, 
August,  . 
September, 
October, 
November, 
December, 
Totals, 


1 
28 
30 
30 
81 
80 
81 

1 
26 
31 
30 
31 


301 


84 
672 
670 
720 
744 
720 
744 

24 
617 
744 
720 
744 


7,143 


80 


SO 


ao.o 

880.9 

1,070.4 

1,287.6 

1.330.8 

1,2S9.0 

1,231.9 

33.0 

256.0 

809.7 

299.6 

309.3 


8,319.1 


Total  actual  time,  297.65  days. 

Total  quantity  drawn,  8,319,100,000  gallons. 


Prom  Pramingham  Reeertoir  No.  S  through  the  Sudbwry  Aquedud  to  Cheetnut  HUl  Reaereoir. 


Month. 


Number  of 

Days  during 

which 

Water  was 

flowing. 


Actual  Tims. 


Hours. 


Minutes. 


MiUion 
Gallons 
drawn. 


January, 
February, 
March,    . 
April, 
May,       . 
June, 
July. 
August,  . 
September, 
October, 
.  November, 
December, 
Totals, 


31 
28 
31 
30 
31 
30 
31 
31 
30 
81 
80 
31 


395 


744 
672 
744 
720 
744 
720 
744 
744 
720 
744 
720 
744 


8,760 


Total  actual  time,  365  days. 

Total  quantity  drawn,  17,435.200,000  gallons. 


2,746.8 
1.839.5 
1,079.9 

709.2 
1,275.9 
1,003.0 

632.8 
1.873.6 
1.430.3 
1.684.5 
1,728.7 
1.652.6 


17,435.2 
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Tablb  No.  13 — Condvded. 

From  Lake  CochituaU  through  (he  Cochituate  Aqueduct  to  Chestnut  Hill  Reaervoir. 


Month. 


Number  of 

Days  durinc 

which 

Water  was 

flowing. 


Actual  Txue. 


Hours. 


Minutes. 


Million 
Gallons 
drawn. 


Januarjt 
February, 
March,    . 
April, 
May.       . 
June, 
July. 
August.  . 
September, 
October, 
November, 
December. 
Totals, 


1 
28 

31 
22 

2 
81 
31 
30 
23 
4 
7 


210 


24 

672 
744 
511 

48 
741 
744 
720 
552 

96 
152 


5.004 


30 


30 


12.6 

296.0 

423.4 

327.2 

0.0 

28.3 

679.0 

668.0 

571.9 

353.4 

42.3 

72.7 


3,475.6 


Total  actual  time,  208.52  days. 

Total  quantity  drawn.  3,475.600,000  gallons. 

Table  No.  14.  —  Average  Daily  Qtumiity  of  Water  flowing  through  Aqueducts  in 

1911  by  Months,^ 


Mouth. 


Wacfausett 
Aqueduct 

into 
Sudbury^ 
Reservoir 
(Gallons). 


Weston 

Sudbury 

Aqueduct 

Aqueduct 

into 

into 

Metropolitan 

Chestnut  Hill 

District 

Reservoir 

(Gallons). 

(Gallons). 

Cochituate 

Aqueduct 

into 

Chestnut  Hill 

Reservoir 

(Gallons). 


January. 
February.    . 
March, 
AprU.  . 
May.    .       . 
June,   . 
July,    . 
August, 
September, 
October, 
November, 
December.  . 
Average, 


104.952.000 
52.500,000 
38,619,000 

27.726.000 
61.360,000 
78.535.000 
85.500.000 
70,907,000 
70.003.000 
115.383,000 
79.800.000 


65.580,000 


28,571.000 
28.182,000 
28.242,000 
27.943.000 
28.235,000 
27,903,000 
29,323.000 
29,503.000 
29.873,000 
29.987.000 
34,540.000 
35,632.000 


29,839,000 


89,235,000 
79,300,000 
69,365,000 
66,560.000 
84.087.000 
78.430,000 
66.603,000 
61,503,000 
56.907.000 
64.329,000 
67,543,000 
63,287,000 


70,560,000 


403,000 
10.604,000 
13.658,000 
10,907,000 

043.000 
21.903,000 
21,548,000 
19,063.000 
11.400.000 
1.410.000 
2.345.000 


9,522,000 


^  Not  including  quantities  wasted  while  cleaning  and  repairing  aqueducts. 
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Table  No.  23.  —  (Meter  Basis.)  Average  Daily  Consumption  of  Water  during 
the  Year  1911,  in  the  Cities  and  Towns  supplied  by  the  MetrapoliUm  Water 
Works,  including  Boston,  SomenriUe,  Chdsea,  Maiden,  EvereU,  Quincy^ 
Medford,  Melrose,  Revere,  Watertoym,  Arlington,  Lexington,  MiUxm,  Stone^ 
ham,  Winihrop,  Swampscott,  Bdmont  and  NaharU.  {For  Consumption  of 
Water  in  Whole  Metropolitan  Water  District,  see  Table  No.  g6.) 


Month. 


Avsnge 

Daily 

Consumptioxi 

(Gallona). 


Eatimated 
Population. 


CoBBumiitian 

per 

Inhabitant 

(GaUona). 


January,  . 
Februuy,  . 
Munch, 

^•.    :  ■  : 

Juna,  . 

July.  . 

August, 

September, 

October,     . 

November, 

December, 

For  the  year, 


117,814,600 
118,747,700 
112,850.500 
107.858.100 
111,080,400 
100,808,800 
116,003,200 
108,301,500 
106,218,200 
104,085,400 
102,482,600 
103,083,400 


109,094,800 


1,032.600 
1,034,680 
1,036,680 
1,038,670 
1,044,740 
1,047.630 
1,051,800 
1.051.470 
1.051,070 
1,051,080 
1,052,660 
1.054,670 


1,046.630 


114 
115 
100 
103 
107 
104 
111 
103 
101 
100 
97 
96 


105 


In  addition  to  the  above  quantities,  Wakefield  was  supplied  with  83,948,700  g^^L^tM^  equivalent  to  a 
daily  averace  rate  of  230,000  sailons,  the  United  States  Oovemment  Reservation  on  I^ddooks  Island 
with  32,596,000  gallons,  equivalent  to  a  daily  average  rate  of  80,300  gallons,  and  a  part  of  Saugus  with 
4,782,500  gallons,  equivalent  to  a  daily  average  rate  of  13,100  gallons. 


Table  No.  24.  —  {Meter  Basis.)    Average  Daily  Consumption  of  Waier  in 

Gallons,  from  the  Low-service  System  in  1911. 


MOMTH. 


SOUTHBRN 
Low  SlBVICB. 


Boston, 

exduding 

East  Boston 

and 
Charlsstown. 


January, 
February,    . 
March, 

^■. 

June,    . 

July,    .        .        . 

August. 

September,  . 

October. 

November,  . 

December,   . 

For  the  year. 


49,576,900 
49,762.900 
47,418,400 
44,088,700 
45.304,200 
43,757,700 
45,702,300 
43,653,900 
43,433,500 
48,518,200 
44,171,400 
44,878,100 


45,420,600 


NORVHBBN 
Low  SBRVICa. 


Portions  of 

Charlnstown, 

Somerville, 

Chelsea, 

Everett,  Maiden, 

Medford,  East 

Boston  and 

Arlington. 


26,971,800 
28,104,200 
26,208.100 
24,434,800 
25,115.400 
24.990.700 
26.005,000 
24,914,100 
24.101,900 
33,137,800 
21,618,900 
21,306,100 


24,731.900 


Total 
Low-service 

Con- 
sumptioiL 


76,548,700 
77,957,100 
73,626.500 
68,523.500 
70,410.000 
68,748,400 
71.707.300 
68,568,000 
67,535,400 
66,656,000 
65,785,300 
66.186,200 


70,152,500 
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Table  No.  25.  —  (Meier  Basis.)    Average  Daily  ComumpHon  of  Water,  in 
GaUans,  from  the  Highrservice  and  Extra  High-service  Systems  in  1911. 


sotjtbbrm 
High  Sbbviob. 

SOTTTHBHir 

Extra  High 

SXBVXCB. 

nortbbbn 
High  Sbrvicb. 

northbbn 

Extra  High 

Sbrvicb. 

Month. 

Quinoy, 

Watertown, 

and  Portions 

of  Boston, 

Belmont  and 

Milton. 

Portions  of 

Boston 
and  Milton. 

Revere.  Winthxop. 
SwamjMioott, 
Nahant.  Stone- 
ham.  Melroee. 
and  Portions  of 
Boston.  Chelsea, 
Everett,  Maiden. 
Medfordand 
Somerville. 

Lexington 

and 

Portions 

of  Arlington 

and 

Belmont. 

February. 
Mamh, 
April,  . 
May.    . 
June.    . 
July.    . 
August. 
September. 
October, 
Norember.  . 
December,  , 

1 

• 

83,171,700 
32.469.000 
30.870,100 
30.618300 
31,036300 
31.480.600 
83.609,700 
30.256300 
29,688,900 
20.811300 
28.483.300 
28.737,500 

626.400 
686.100 
640.100 
646.200 
770.400 
738.500 
880.700 
686.000 
660.800 
674,900 
666.000 
661.300 

6300.500 
7.005.100 
6.747300 
6.862300 
7.983.500 
7.969300 
9.439.200 
7311.600 
7.396.500 
6,987.400 
6.766.400 
6.772300 

668.200 
681.400 
672.300 
712.900 
920.700 
882,000 
1.176300 
971,600 
036.600 
856300 
803.600 
726.600 

For  the] 

^ear. 

30331.600' 

690.100 

7385.600  > 

836,100 

In  addition  to  the  above  *  the  United  States  Government  Reservatkm  on  Feddooks  Island  was 
supplied  with  a  daily  average  rate  of  80,300  gallons,  and  *  part  of  Saugus  with  a  daily  avenge  rate  of 
13,100  gsUons.  and  Wakefield  with  a  daOy  avenge  rate  of  280.000  gallons. 
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Table  No.  27.  —  (Pump  Baaia,)  Consumption  of  Water  in  the  Metropolitan 
Water  District,  as  confuted  in  the  Year  1911^  and  a  SmaU  Section  of  the 
Town  of  Savgus,  from  189S  to  1911. 

[Qalloxw  i)er  day.] 


Month. 

1898. 

18M. 

1886. 

1888. 

1897. 

January, 

75,209,000 

67.506,000 

68,926.000 

82,946,000 

85,866,000 

February, 

71,900,000 

68.944.000 

80.875.000 

87.021,000 

83,967.000 

March, 

67,888.000 

62,710,000 

69,543.000 

86,111,000 

82,751,000 

April, 

62,309,000 

57,718.000 

62,909,000 

77,529,000 

79,914,000 

May, 

61.028,000 

60,676.000 

68.194,000 

78.402,000 

76,772,000 

June, 

03.374,000 

68,329.000 

69.905.000 

77.639,000 

77,952,000 

July. 

09.343.000 

73.642,000 

69.667.000 

80,000,000 

85,525,000 

August,     . 

66,983.000 

67,998.000 

72,233,000 

78.537,000 

84,103.000 

September, 

64.684,000 

67.137.000 

73,724,000 

74,100,000 

84.296.000 

October,    . 

63.no.ooo 

62.736,000 

67,028,000 

71,762,000 

79,551,000 

November, 

61.204,000 

62,231,000 

61,881.000 

71,938,000 

• 

72,762,000 

December, 

66,700,000 

65.108,000 

70,443,000 

79,449,000 

76,504,000 

Averace, 

66.166,000 

65,382,000 

60,499,000 

78,360,000 

80,793,000 

Population, 

« 

« 

723,188 

743,354 

763.557 

786,885 

809,218 

Per  capita. 

91.6 

88.0 

91.0 

99.7 

99.8 

MOMTH. 

ISIt. 

1889. 

1888. 

1881. 

1888. 

January 

83.880,000 

96.442.000 

100.055,000 

111,275.000 

118.435.000 

February, 

87.475,000 

103,454,000 

96,945,000 

117.497,000 

117.268.000 

March,      . 

85,468,000 

90,200.000 

97,753,000 

106,509.000 

108.461,000 

April, 

76,574.000 

86,401.000 

88,497,000 

98,817.000 

103.153.000 

May, 

76,677,000 

88,448,000 

87,780,000 

95,567.000 

106.692,000 

June, 

83,463,000 

97.091,000 

98,581,000 

103.420.000 

110,002,000 

July. 

88,228,000 

96.821.000 

107.786,000 

106.905.000 

108,840,000 

Aucutt,     . 

87,558,000 

92.072,000 

102.717.000 

102,815,000 

107.045,000 

September 

I 

88,296,000 

91,478,000 

108.612.000 

102,108,000 

107,752,000 

October,   . 

81,770.000 

89,580,000 

88,358.000 

108,880,000 

106,560,000 

November 

* 

78,177.000 

86,719,000 

98,648,000 

101,824,000 

105.175.000 

December, 

• 

86,355.000 

85,840.000 

97,844,000 

118,268,000 

125.434,000 

Averace, 

83.651.000 

92,111,000 

98,059.000 

104,645,000 

110.845,000 

■ 

832.042 

854,870 

877,698 

892,740 

907.780 

Per  capita, 

■ 

100.5 

107.8 

111.7 

117.2 

121.6 
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Table  No.  27.  —  {Pvmp  Basis.)    Consumption  of  Water,  etc.  —  Concluded. 

[GaUoxw  per  day.] 


Month. 

19M. 

1064. 

ltt5. 

ltt5. 

1 

IMf. 

January 

125,176.000 

137.771.000 

130.878.000 

126.093,000 

137.730,000 

February, 

122,728,000 

143,222.000 

140.606,000 

130.766.000 

160322,000 

March, 

111,077,000 

123,334,000 

120.870.000 

123.670.000 

134.202.000 

April, 

107,170,000 

108,688.000 

111.808,000 

118.428,000 

121,666.000 

May, 

111.680,000 

111,716,000 

116.^04,000 

122.404.000 

123302,000 

June, 

106,500.000 

111.200,000 

117,441,000 

121.882,000 

125,628.000 

July, 

107,662.000 

113,684,000 

124,700,000 

118,728.000 

128,770300 

Aucuatt     . 

103,670,000 

112,836.000 

121,168.000 

120.601.000 

131.008,000 

September, 

106.772,000 

114.188,000 

120,103,000 

121,686.000 

124.731.000 

October,    . 

103.602,000 

108.200,000 

118,301,000 

116.661.000 

124.061.000 

November, 

103,477.000 

108,064,000 

116.603.000 

113.746.000 

110.627,000 

December, 

114.721,000 

126.110.000 

122.606.000 

130.006.000 

122.407300 

Average,     . 

110,277,000 

118,114,000 

121,671.000 

122.086,000 

128361300 

Population, 

022,820 

087,860 

066.020 

081,600 

1.007320 

Per  capita, 

110.5 

126.0 

127.8 

124.4 

127.6 

Month. 


Iflt. 


ItU. 


January,  . 

February, 

March, 

April,        . 

May, 

June, 

July. 

August.    . 

September. 

October.   . 

November. 

December. 

Average. 
Population. 
Per  capita, 


132,376.000 
146,100.000 
128,884,000 
128,026,000 
131.040.000 
130.843.000 
138,232.000 
128.073.000 
120.072.000 
124.180.000 
117.110.000 
124.468,000 


130,712.000 

1326.800 

127.4 


133.276,000 
130,763,000 
126,842,000 
125,336,000 
123.305.000 
125.170,000 
126.766,000 
121,781,000 
118,043,000 
116,030.000 
111.664,000 
116,733,000 


122,861,000 

1,061,420 

116.8 


127368,000 
131,003,000 
117,078,000 
112,775.000 
112373.000 
114.082.000 
122.743.000 
118.878.000 
112.484.000 
112.382.000 
107.628,000 
121.004.000 


117.468.000 

1376.080 

100.1 


123.281,000 
124360.000 
116.660300 
111.656.000 
11S,005300 
114.145.000 
123.012.000 
111.091,000 
108.726.000 
106373300 
10537S.000 
104302.000 


118,961300 

1.102.210 

108.4 


Thie  table  indudee  the  water  consumed  in  the  cities  and  towns  enumerated  in  Table  No.  23,  toaetber 
with  the  water  consumed  in  Newton  and  Hyde  Park,  which  aie  included  in  the  Metropolitan  Water  Dia- 
trict,  but  have  not  been  supplied  from  ths  Metropolitan  Works.  The  populations  for  the  yean  UOl  to 
1000  were  revised  after  the  census  of  1006  and  of  1010  became  available,  and  consequently  the  figures  in  the 
reports  after  1004  and  1000  differ  from  those  published  in  a  corresponding  table  in  the  preceding  annual 
reports. 
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Table  No.  34.  —  Chemieal  Examinatiom  of  Water  from  a  Faucd  in  Boeton, 

from  189i  to  1911. 

(Fhrta  per  100,000.1 


COLOB. 

RBSIDUa  ON 

Evapobahon. 

Amhomll. 

• 

.41 

NlTBOOBN 
▲8 

• 

d 

Standard. 

Platinum 

Standard. 

• 

1 

• 

1 
1 

1 

ALBTnmroin. 

• 

8 

1 

• 

1 

Ykar. 

■ 

• 

1 

OQ 

• 

i 

1892.  . 

.37 

37 

4.70 

1.67 

.0007 

.0168 

.0138 

.0030 

.0210 

.0001 

- 

1.9 

1893.  . 

.61 

53 

4.54 

1.84 

.0010 

.0174 

.0147 

.0027 

38 

.0143 

.0001 

.60 

1.8 

1894,  . 

.69 

58 

4.64 

1.83 

.0006 

.0169 

.0150 

.0019 

.41 

.0106 

.0001 

,.63 

1.7 

1895.  . 

.72 

59 

4.90 

2.02 

.0006 

.0197 

.0175 

.0022 

.40 

.0171 

.0001 

1  '^ 

0.7 

1896,  . 

.49 

45 

4.29 

1.67 

.0005 

.0165 

.0142 

.0023 

.37 

.0155 

.0001 

1  .56 

1 

1.4 

1897,  . 

.65 

55 

4.82 

1.84 

.0009 

.0198 

.0177 

.0016 

.40 

.0137 

.0001 

.64 

1.6 

1898.  . 

.41 

40 

4.19 

1.60 

.0008 

.0152 

.0136 

.0016 

.29 

.0007 

.0001 

.44 

1.4 

1899.  . 

.23 

28 

3.70 

1.30 

.0006 

.0136 

.0122 

.0014 

.24 

.0137 

.0001 

1  .35 

1.1 

1900,  . 

.24 

29 

3.80 

1.20 

.0012 

.0157 

.0139 

.0018 

.25 

.0076 

.0001 

.38 

1.3 

1901.  , 

.24 

29 

4.43 

1.64 

.0013 

.0158 

.0142 

.0016 

.30 

.0173 

.0001 

.42 

1.7 

1902,  . 

.26 

80 

8.93 

1.56 

.0016 

.0139 

.0119 

.0020 

.29 

.0002 

.0000 

.40 

1.3 

1903.  . 

.25 

29 

8.98 

1.50 

.0013 

.0125 

.0110 

.0015 

.30 

.0142 

.0001 

.39 

1.5 

1904,  . 

- 

23 

3.93 

1.59 

.0023 

.0139 

.0121 

.0018 

.84 

.0110 

.0001 

.37 

1.5 

1905.  . 

- 

24 

3.86 

1.59 

.0020 

.0145 

.0124 

.0021 

.35 

.0063 

.0001 

.35 

1.4 

1906.  . 

- 

24 

3.86 

1.39 

.0018 

.0159 

.0134 

.0025 

.34 

.0054 

.0001 

.36 

1.3 

1907,  . 

- 

22 

3.83 

1.40 

.0018 

.0129 

.0109 

.0020 

.33 

.0068 

.0001 

.32 

1.3 

1906.  . 

- 

19 

3.50 

1.35 

.0011 

.0115 

.0092 

.0024 

.33 

.0093 

.0001 

.26 

1.2 

1909,  . 

- 

18 

3.46 

1.43 

.0011 

.0128 

.0103 

.0025 

.28 

.0034 

.0000 

.25 

1.3 

1910.  . 

- 

14 

3.05 

1.24 

.0013 

.0118 

.0102 

.0016 

.28 

.0030 

.0000 

.22 

1.1 

1911.  . 

- 

25 

4.18 

1.66 

.0015 

.0156 

.0128 

.0029 

.38 

.0029 

.0000 

.33 

1.4 

Note  relating  to  Chemical  Examinations  of  Water,  Tables  Nos.  28-^^, 

The  chemical  examinations  contained  in  the  tables  were  made  by  the 
State  Board  of  Health.  Previous  to  the  year  1904  colors  were  deter- 
mined by  the  ITessler  standard,  but  the  corresponding  values  by  the 
platinum  standard  are  also  given,  for  the  purpose  of  comparison  with 
colors  determined  in  the  laboratory  of  the  Metropolitan  Water  and 
Sewerage  Board,  as  given  in  subsequent  tables.  The  odor  recorded  is 
taken  in  such  a  way  that  it  is  a  much  stronger  odor  than  would  be  no- 
ticed in  samples  drawn  directly  from  a  tap  or  collected  directly  from  a 
reservoir.  The  important  samples  are  collected  and  examined  semi- 
monthly or  monthly. 
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Table  No.  36.  —  Number  of  Bacteria  per  Cubic  Centimeter  in  Water  from  Various 
Porta  of  the  Metropolitan  Water  Works f  from  1898  to  1911,  indusioe. 

lAveraoee  of  weekly  determinationa.] 


Yeab. 


CHsmnrr  Hill  RBaBBVois. 


Sudbury 
Aqueduct 
Terminal 
Chamber. 


Cochituate 
Aqueduct. 


1808.. 
1890,  . 
1000,. 
1001,. 
1002.  . 
1003.. 
1004.. 
1006,. 
1006.  . 
1007.. 
1008.. 
1000.. 

1010.  . 

1011.  . 

ICean, 


207 
224 
248 
225 
203 
76 
347 
405 
231 
147 
162 
108 
216 
205 


227 


145 
104 
118 
140 
168 
120 
172 
306 
145 
246 
138 
220 

204 


170 


Effluent 

Qate-houae 

No.  2. 


Ill 
217 
256 
160 
121 
06 
220 
480 
246 
118 
137 
110 
180 
151 


SOUTBBBN  SeBTXCB  TaFS. 


Low  Service, 

244Boylaton 

Street. 


188 


96 
117 
188 
162 
164 
126 
170 
831 
154 
130 
136 
150 
178 
175 


156 


Hish  Service. 
1  Aflbburton 

Place. 


123 
181 
168 
846 
8tt 
865 
442 
861 
176 
148 
105 
813 
107 


227 


Table  No.  37.  —  Colors  of  Water  from  Various  Parts  of  the  Metropolitan  Water 

Works  in  1911.    (Means  of  Weekly  Determinations.) 

[Platinum  Standard.] 


Fbajohobam 

Wachusstt  Rbbsbyoib. 

SUDBUBT 
RaasB  VOX* 

RSBEBVOIB. 

Lakb 

No.  2. 

No.  3. 

Month. 

• 

1 

• 

1 

• 

1 

Worcester 
Street  Bridie. 

nepoxet 
River. 

water 
River. 

• 

• 

1 

• 

1 

of  Open 
bannel. 

1 

■ 

1 

m 

1 

• 

1 

• 

1 

.•2 

& 

& 

CO 

QQ 

.•s 

1 

To 

.•2 

2 

1 

99 

1 

e 

N4 

January. 

10 

10 

10 

30 

42 

35 

10 

10 

11 

11 

50 

11 

10 

88 

84 

87 

February, 

10 

10 

10 

33 

37 

31 

11 

11 

11 

18 

68 

12 

10 

18 

23 

28 

March, 

9 

0 

0 

34 

87 

33 

11 

11 

11 

36 

43 

18 

17 

20 

27 

30 

April,  . 

8 

8 

8 

34 

36 

20 

11 

11 

11 

62 

61 

15 

17 

17 

10 

SO 

May.    . 

0 

0 

0 

20 

44 

38 

0 

0 

0 

53 

68 

11 

13 

16 

17 

32 

June,    . 

0 

0 

0 

21 

44 

43 

11 

u 

11 

11 

58 

11 

12 

14 

84 

29 

July,    .        . 

8 

8 

8 

16 

35 

30 

0 

0 

0 

0 

44 

0 

10 

11 

85 

23 

August, 

8 

8 

8 

10 

36 

22 

0 

0 

10 

0 

44 

0 

10 

13 

05 

23 

September,  , 

7 

7 

8 

10 

34 

21 

8 

8 

8 

8 

61 

8 

10 

13 

210 

24 

October, 

7 

7 

7 

12 

51 

35 

8 

8 

8 

8 

02 

8 

11 

14 

151 

82 

November,  . 

7 

7 

7 

20 

52 

30 

8 

8 

8 

8 

07 

10 

15 

15 

40 

26 

December,  . 

7 

7 

7 

30 

46 

84 

8 

8 

8 

12 

87 

10 

18 

12 

14 

28 

Mean,    . 

• 

8 

8 

8 

27 

41 

33 

0 

0 

10 

20 

68 

11 

14 

15 

56 

27 

i  The  ookMn  (iven  in  this  column  represent  the  combined  colors  of  the  waters  of  the  four  principal 
feeders.  The  color  of  each  is  determined  monthly,  and  due  weight  is  given,  in  combining  the  resalts, 
to  the  sixes  of  the  streams. 


No.  57.] 


AND  SEWERAGE  BOARD. 


211 


Table  No.  37.  —  Cclort  of  Water,  etc.  —  Concluded. 

[PUtisum  Standard.) 


CBBRinnHiLL 

Spot 

Fblu 

RXSXB- 
TOIB. 

NOHTHSRN 

Southern 

RssmroxB. 

POMD. 

SSBVXCE. 

SSBVICE. 

HOMTH. 

Inlet  (Sudbury 

Aqueduct). 

Inlet  (Cochituate 

Aqueduct). 

Effluent  (Sato- 
house  No.  2. 

• 

1 

Effluent 

Gate-house. 

Tap    at    Glenwood 
Yard,  Medford 
(Low  Service). 

Tap  at  Fire  SUtion, 
Hancock     Street, 
Everett    (High 
Service). 

Tap  at  185  Boylston 
Street.  Boston 
(Low  Service). 

Tap  at  1  Ashburton 
Place,    Boston 
(High  Service). 

January 

11 

^ 

11 

0 

11 

9 

11 

11 

February,  . 

27 

19 

22 

11 

10 

22 

10 

22 

22 

March,       . 

30 

17 

23 

10 

10 

23 

10 

23 

23 

^:.    : 

45 

18 

87 

11 

11 

35 

11 

25 

35 

42 

40 

12 

11 

89 

11 

30 

39 

June,  . 

37 

— 

83 

12 

12 

82 

12 

28 

83 

July.  .        . 

37 

11 

29 

12 

12 

29 

12 

22 

29 

Aucust, 

13 

10 

14 

11 

11 

14 

12 

12 

14 

September, 

14 

10 

11 

10 

10 

11 

10 

1       10 

11 

October,     . 

20 

12 

17 

12 

12 

10 

11 

12 

17 

November, 

19 

- 

17 

12 

12 

17 

12 

14 

17 

December, 

19 

12 

18 

10 

10 

17 

10 

14 

18 

Mean,  . 

• 

25 

14 

23 

11 

11 

22 

11 

18 

22 

Table  No.  38.  —  Temperatures  of  Water  from  Various  Parte  of  the  Metropolitan 
Water  Works  in  1911,    {Means  of  Weekly  Determinations,) 

[The  temperatuies  are  taken  at  the  same  places  and  times  as  the  samples  for  microscopical  lamination; 
the  depth  given  for  each  reservoir  is  the  depth  from  high  water  mark.] 

(Degrees  Fahrenheit.] 


Fbamngham 

Lake 

SUDBUBT  RbBBBTOIB 

REeEBvoxB  No. 

Cochituatb 

(Dbpth  at 

3  (Depth 
AT  Place  op 

(Depth 

RBentvoiB. 

Place  of  Obsebtation 

AT  Place  op 

54.5  Feet). 

Obsebvatxon 

Obsebvation 

Month. 

20.5  Feet). 

62.0  Feet). 

d 

• 

• 

• 

5 

• 

1 

« 

i 

« 

1 

*1 

• 

1 

• 

1 

• 

.1 

• 

1 

• 

1 

• 

i 

QQ 

S 

1 

m 

.•s 

•So 
» 

1 

3 

S 

1 

1 

S 

^ 

1 

January, 

32  9 

83.5 

33.8 

85.3 

37.1 

38.0 

34.0 

35.7 

35.8 

35.9 

36.2 

37.6 

38.2 

February,    . 

33.5 

84.4 

34.5 

34.0 

37.1 

383 

33.6 

34.9 

35.0 

35.1 

35.7 

37.0 

38.0 

March, 

35.5 

36.8 

36.3 

36.0 

38.0 

39.0 

36.6 

37.4 

37.5 

37.5 

87.7 

38.0 

39.0 

^::    :    : 

39.5 

39.5 

39.6 

41.9 

41.8 

41.8 

44.7 

44.3 

43.6 

43.9 

37.5 

39.0 

39.0 

56.9 

48.7 

47.0 

62.1 

59.0 

56.9 

60.6 

63.5 

61.4 

60.4 

64.8 

53.1 

49.3 

June,  . 

03.3 

50.8 

49.2 

69.0 

67.1 

66.3 

54.0 

67.9 

67.7 

67.0 

67.0 

55.4 

50.6 

J.uly.    .       .       . 

n.3 

51.5 

50.8 

79.1 

73.4 

69.9 

57.2 

79.0 

77.4 

75.7 

79.8 

60.4 

56.9 

August, 

74.9 

62.8 

56.4 

74.6 

72.8 

70.9 

59.1 

73.6 

73.1 

72.6 

73.1 

58.1 

52.3 

September, 

88.0 

55  8 

52.8 

68.0 

67.3 

66.4 

63.0 

66.9 

66.0 

66.9 

66.5 

53.9 

47.6 

October, 

58.3 

54.4 

51.8 

55.9 

56.2 

55.5 

53.9 

54.8 

54.8 

54.8 

54.0 

51.9 

46.8 

November, . 

46.4 

46.9 

46.6 

44.0 

44.4 

44.3 

49.8 

42.4 

43.6 

42.4 

41.5 

44.8 

44.1 

December,  . 

40.1 

40.8 

40.1 

37.1 

37.4 

37.4 

38.3 

36.4 

36.4 

36.4 

37.0 

37.8 

38.0 

.     Mean,    . 

52.2 

46.2 

44.9 

53.1 

52.6 

52.1 

48.7 

53.1 

52.8 

52.4 

52.6 

47.3 

45.0 
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Table  No.  38  —  Temperatures  of  Water,  etc.  —  Condvded. 

(Decrees  Fahrenheit.) 


CHE9TNX7T 
HXLL 

Rbsbbvoib. 

Spot  Poin>  (Pspth  ax 

Placb  of  Obbsbtatiok 

28.0  Fbbt). 

NOBTHBBir 

Sbbvxcb. 

SOQTBMB!! 

Sebticb. 

MOMTB. 

tGatft- 
bouae  No.  2. 

• 

• 

■»» 
0, 

• 

Ill 

Tap  at  Fire  SUtton, 
Hanooolc     Street, 
Everett     (High 
Service). 

244  Boyleton 
t,  Boston 
Service). 

IS 

ca 

m 

1 

00 

i 

1 

«  h  k 

Tap  at 

Streei 
(Low 

January,  

30.3 

37.3 

37.6 

38.0 

40.0 

89.8 

,    40.7 

43.0 

February, 

36.3 

37.4 

38.6 

38.6 

39.0 

39.0 

'    41.5 

43.0 

March, 

37.« 

39.1 

39.5 

39.5 

38.0 

39.5 

44.5 

43.8 

i£^:    :    . 

43.7 

41.3 

41.5 

41.6 

43.3 

42.6 

45.3 

47.8 

59.0 

60.6 

59.7 

54.6 

58.1 

58.2 

,    61.0 

63.4 

June, 

•7.7 

68.3 

67.4 

65.1 

65.5 

66.8 

67.2 

68.4 

July.         .        . 

76.2 

76.6 

74.4 

68.6 

74.0 

75.3 

1    74.1 

75.4 

August. 
September, 

73.4 

78.2 

73.0 

71.5 

72.2 

72.4 

72.5 

73.3 

67.8 

67.8 

67.6 

67.4 

66.1 

67.0 

67.6 

68.8 

October,   . 

57.9 

56.5 

56.6 

56.6 

59.1 

57.5 

.    60.8 

62.0 

Novembe/, 

49.7 

45.1 

45.3 

45.5 

49.0 

46.0 

49.1 

53.1 

Deicembtfr, 

37.8 

37.8 

38.3 

38.4 

43.0 

40.1 

,    44.5 

47.1 

Mean, 

t 

« 

53.6 

53.4 

53.3 

52.1 

53.9 

53.7 

55.7 

57.8 

Table  No.  39.  —  Tempercd.vrea  of  the  Air  at  Three  Stations  on  the  Metropolitan 

Water  Works  in  1911. 

[Degrees  Falirenhoit.) 


Month. 


January, 

F»bnutfy, 

Maroh, 

^' 

Juna^ 
July, 

August. 
September, 
Oc^ber,   . 
November, 
December, 


Average, 


Cbbbtnxit  Hill 
Rbsbbvoib. 


58.0 
56.0 
65.0 
84.0 
96. 
88. 
103. 
92. 
85. 
69.0 
67.0 
67.0 


.0 
.0 
.0 
.0 
.0 


4.0 
-0.3 

7.0 
19.0 
29.0 
48.0 
53.0 
49.0 
84.0 
37.0 
20.0 
14.0 


I 


30.8 
25.8 
34.6 
45.5 
64.1 
66.0 
76.0 
69.0 
62.2 
50.8 
40.8 
36.6 

50.2 


Fbaionqham. 


57.0 
56.0 
63.0 
83.0 
96.0 
86.0 
104.0 
97.0 
84.0 
71.0 
67.0 
65.0 


•a 


2.0 
~4).6 

3.0 
17.0 
29.0 
47.0 
49.0 
46 
30 
24 
20 


14.0 


1 


80.3 
25.2 
33.9 
44.1 
63.4 
65.4 
76.0 
69.0 
60.7 
50.6 
39.8 
36.3 

49.5 


CLnrroN. 


57.0 
54.0 
59.0 
84.0 
itt.O 
81.0 
100.0 
93.0 
81.0 
69.0 
68.0 
63.0 


1.0 
-0.1 
-0.3 
17.0 
30.0 
48.0 
55.0 
53.0 
34.0 
37.0 
20.0 
13.0 


I 


37.7 
28.0 
30.0 
44.4 
62.3 
63.6 
74.7 
67.0 
60.0 
40.7 
88.3 
S5.8 

48.1 
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9) 


O 
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• 

1 

i. « 

1 
> 

• 

a 

1 

s 
a 

I 
% 

g 

" 

1,430 
44 

- 

3,120 
76 

- 

i  " 

S 

s 

4,816 
87 

•a 

2,371 
22 

« 

203 

;( 

362 

Total  length  in  use  Deo.  31,  1011  (feet),    .... 
Total  valves  in  um  Dtic.  31.  1011 
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Table  No.  43.  —  Number  of  Service  Pipes,  Meiers  and  Fire  Hydrants  in  the 
Several  Cities  and  Towns  supplied  by  the  Metropolitan  Water  Works,  Dec 
81,  1911,  and  the  Number  of  Services  and  Meters  installed  during  the  Year 
1911. 


Cm  OB  TowK. 


ServioM. 


Moton. 


Fire 
Hydnmta. 


lostaUed. 


Installed. 


Boston,     . 
Somerville. 
Maiden,    . 
Cheleea,    . 
Everett,    . 
Quincy.    . 
Medford,  . 
Melrose.    . 
Revere,  1   . 
Wetertown, 
Arlington, 
Milton.     . 
Winthrop, 
Stoneham, 
Belmont.  . 
Lexington, 
Nahant,    . 
Swampsoott, 
Total, 


05,087 
12,259 
7,632 
4.510 
5.466 
7.746 
4.563 
3.620 
3.662 
2.156 
2.181 
1.510 
2.553 
1.491 
1.008 
883 
659 
1.635 


158.371 


25.975 
6,526 
7,314 
4,252 
1.560 
4.801 
4,542 
3,863 
1.268 
2,130 
1,536 
1.510 
2.487 
626 
1,008 
615 
284 
1.535 


8.2S4 
1,082 
482 
856 
537 
873 
567 
827 
303 
848 
414 
367 
237 
118 
198 
148 
81 
151 


72,032 


14,718 


1,441 
137 
197 

80 
150 
444 
175 

87 


114 
141 
74 
84 
36 
103 
48 
87 
66 


3,581 


7,565 
770 
177 
1,172 
377 
2,107 
353 

87 
877 

00 
248 

74 
101 
198 
103 
140 

57 

79 


14.100 


1  Includes  small  portion  of  Saugus. 
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Appendix     No.    3. 


Wateb  Works  Statistics  fob  the  Teab  1911. 

The  Metropolitan  Water  Works  supply  the  Metropolitan  Water  Dis- 
trict^ which  includes  the  following  cities  and  towns :  — 


CiTT  OB  TOWW. 


Population, 
Cenaua  of  1910. 


Eatimatad 

Population, 

July  1, 1911. 


Boston, 

Somerville, 

Maiden, 

Chelsea, 

Newton,' 

Everett, 

Quincy 

Mediord, 

HydePttrk,' 

Melioee, 

Revere, 

Water  (own,        ........ 

Arlinston, 

Milton, 

Winthrop, 

Stoneham, 

Swampsoott, 

Lexington, 

Belmont, 

Nahant, 

Total  population  of  Metropolitan  Water  District, 
Saugus.* 


670,586 

77,236 

44,404 

32,462 

39,806 

33.484 

32,642 

23.160 

16.607 

16,716 

18,219 

12.876 

11.187 

7.924 

10.132 

7,090 

0,204 

4,918 

6,642 

1,184 


1.070.266 
280 


688,520 

79,360 

46.780 

33,630 

40370 

84.910 

83,760 

24,100 

16,910 

16.070 

19,240 

18,330 

11.700 

8,140 

10.670 

7360 

0.390 

6.090 

6.840 

1360 


1,101,930 
280 


'  No  water  supplied  to  these  places  during  the  year  from  Metropolitan  Water  Works. 
'  Only  a  small  portion  of  Saugus  is  supplied  with  water. 
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Mode  of  Supply. 

27  per  cent,  by  gravity. 
73  per  cent  by  pumping. 

Pumping. 
Chestnut  HtU  Pumping  Station,  No,  1:  — 

Boildera  of  pumping  maehinery.  Holly  Manofacturing  Company,  Qnintard 
Iron  Works  and  E.  P.  Allis  Company. 

Description  of  coal  used :  —  Bituminous :  Beaver  Run  and  Sonman.  Anthra- 
cite: buckwheat.  Price  per  gross  ton  in  bins:  bituminous  $3.98  to  $4.06, 
buckwheat  $2.88.    Average  price  per  gross  ton  $3.8L    Per  cent,  ashes,  12.3. 

Chestnut  HtU  Pumping  Station,  No.  2:  — 

Builders  of  pumping  machinery,  Holly  Manufacturing  Company. 

Description  of  coal  used:  —  Bituminous:  Beaver  Bun,  South  Fork,  Atlas, 
Dunlo,  Logan,  New  River,  and  Spangler  No.  4.  Anthracite:  buckwheat 
Price  per  gross  ton  in  bins:  bituminous  $3.82  to  $3.95,  buckwheat  $2.69. 
Average  price  per  gross  ton  $3.60.    Per  cent,  ashes,  12.6. 

Spot  Pond  Station:  — 

Builders  of  pumping  machinery,  Geo.  F.  Blake  Manufacturing  Company  and 

Holly  Manufacturing  Company. 
Description    of    coal    used:  —  Bituminous:    Pocahontas    and    New    River. 

Anthracite:  screenings.    Price  per  gross  ton  in  bins:  bituminous  $4.35  to 

$4.91,  screenings  $2.50.     Average  price  per  gross  ton  $3.6L     Per  cent. 

ashes,  12.9. 


CHKsnrDT  Hxu.  PmaniQ 

STATIOm  — 


No.  1.  I     No.  2. 


p,nrin<M 

N«L 

Imnda. 


Endne 
No.  4. 


Engine 
No.  12. 


Daily  pumping  oapaoity  (gallons) 

Coal  ooncumed  for  year  (pounds), 

Coet  of  pumping,  figured  on  pumping  station  expenses, 
Total  pompage  for  year,  eorreoted  for  slip  (million  gallons), 

Average  dynamic  head  (feet), 

Gallons  pumped  per  pound  of  coal, 

Duty  on  baeiB  of  plunger  displacement,  .... 
Cost  per  million  gallons  raised  to  nsenroir,  .... 
Cost  per  milUcm  pillons  raised  one  foot,        .... 


16,000,000 

1,109,770 

I4.0M.27 

671.64 

128.14 

574.06 

63.100,000 

67.4S7 

.0960 


80,000,000 

4,428,094 

$19,842.61 

5,801.62 

127.77 

1,810.60 

142.390,000 

68.416 

.0868 


40,000,000 

3.626,116 

615,719.90 

5,862.11 

123.S4 

1,475.99 

164,730/)00 

62.987 

.0238 
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Cebbtnut  Hill 

PuifFiKa 
dxATiov  No.  2. 

Spot  Pond 
Station. 

• 

Engines  Nos.  5, 
6  and  7. 

Engines  Nos.  8 
and  9. 

Diiily  pumping  capacity  (galloiu) 

Coal  oonauzned  for  year  (pounds), 

Coat  of  pumping,  figured  on  pumping  station  expenses, 
Total  pumpage  for  year,  corrected  for  slip  (million  gallons). 

Average  dynamic  head  (feet), 

Gallons  pumped  per  pound  of  coal, 

Duty  on  basis  of  plunger  displacement, 

Coet  per  million  gallons  raised  to  reservoir, 

Cost  per  million  gallons  raised  one  foot, 

106,000,000 

6,507,460 

130,778.67 

17,530.71 

46.34 

2,657.19 

104,680,000 

11.755 

.0370 

30,000,000 

2,442.415 

813,283.03 

2,770.22 

183.36 

1,184.21 

128.560,000 

14.705 

.0350 

Consumption. 

Estimated  total  population  of  the  nineteen  cities  and  towns 

supplied  wholly  or  partially  during  the  year  1911,     . 
Total  consumption  (gallons),  pump  basis,      .        .        .        . 
Average  daily  consumption  (gallons),  pump  basis. 
Gallons  per  day  to  each  inhabitant,  pump  basis,    . 


1,046,630 

40,316,390,000 

110,456,000 

105,5 


Didribulion, 


Owned  and 
operated  by 
Metropolitan 

Water 
and  Sewerage 

Board. 


Total  in  District 
supplied  by 
Metropolitan 
Water  Works. 


Kinds  of  pipe  used, 

Sixes. 

Extensions,  less  length  abandoned  (miles). 

Length  in  use  (miles) 

Stop  gates  added, 

Stop  gates  now  in  use,      .... 

Service  pipes  added 

Service  pipes  now  in  use. 

Meters  added, 

Meters  now  in  use, 

Fire  hydrants  added,        .... 
Fire  hydrants  now  in  use. 


.1 

60  to  6  inch. 

4.56 

101.58 

24 

453 


.1 

60  to  4  inch. 
38.13 
1,671.50 


2,683 

158,819 

13,563 

72,035 

125 

14,718 


>  Cast-iron,  oement-linad  wrought  iron  and  cement-lined  steel  pipe. 

*  C^t-iron,  cement-lined  wrought  iron,  cement-lined  steel  and  kalamine  pipe. 
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Appendix  No.  4. 


COMTRAGTB  MADE  AND  PENDING  DUBINO 

Contracts  relating  to  the 


1. 

Num- 
ber 
of  Con- 
tract. 


2 
S 


5 

6 


8 
9 


68> 

73 
81 


89> 


90 


91 
931 


2. 

WORK. 


Additiona  to  the  pumping 
plant  at  Deer  Island, 
Beaton  Harbor. 

AddiUona  to  the  pumping 
plant  at  Eaat  Boaton. 

Section  60,  eztenaion  of 
North  Metropolitan  8y»- 
tem  in  Broadway,  Maiden 
to  Cverett. 


4.400  tone  of  ooal:  — 
3,000  tona  for  Eaat  Boaton 

pumping  atation. 
1,000  tona  for  Charleatown 

pumping  atation. 
400  tona  for  Alewife  Brook 

pumping  atation. 

2,000  tona  of  ooal  for  Deer 
laland  pumping  atation. 

Steam,  blow-off,  feed  water 
and  oondenaer  piping  at 
Eaat  Boston  pumping 
atation. 

4.200  tona  of  ooal:  — 
2,900  tona  for  Eaat  Boaton 

£umping  atation. 
K)  tona  for  Charleatown 
->umping  atation. 

tona  for  Alewife  Brook 
pumping  ataticA. 


8of* 


2,000  tona  of  ooal  for  Deer 
laland  pumping  ataUon. 

Covering  for  boilera^  amoke 
fluea,  neater,  piping  and 
Eaat  Boa 


at 
pumping  atation. 


ton 


Num- 
ber 
of 

Bida. 


1 

8 


0 
8 
2 

3 

7 


3 
3 
2 

4 

0 


Amoumt  of  Bid. 


4. 

Next 

to  Loweat. 


309.280  00> 


10,631  38 


34.12  per 

ton. 
34.09  per 

ton. 
34.86  per 

ton. 

34.22  per 
ton. 

36,663  00 


33.79  per 
ton. 

33.80  per 
ton. 

34.00  per 
ton. 

33.92  per 
ton. 

32,823  00 


6. 

Loweat. 


361,990  00 


37,000  00> 


10,184  00* 


34.10 

ton:> 
38.90 

ton.s 
34.66  per 

ton.s 

34.20  per 
ton.< 

36,400  00* 


33.726 

ton.s 
33.726  per 

ton.s 
34.36 

ton.> 

33.92 
ton.« 

32,230  00« 


Contraotor. 


Allia-Chalmera       Co., 
Milwaukee,  Wla. 

AUia^halmera       Co., 
MUwaukee,  Wia. 

A.  Q.  TomaaeUo.  Boa- 
ton. 


New  En^dand  Coal  and 
Coke  Co.,  Boaton. 


Metropolitan  Coal  Co.., 
Boaton. 

Lumaden  db  Van  Stone 
Co.,  Boaton. 


New  En^and  Coal  and 
Coke  Co..  Boaton. 


Staplea  Coal  Co.,  Bos- 
ton. 

The  PhiUp  Oany  Co., 
Boaton. 


*>  Contract  completed. 


*  Contract  based  upon  Uiia  bid. 
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THB  Ybab  1911  —  Sewerage  Works. 
North  MetropoliUm  System. 


7. 

Date  of  Con- 
tract. 


Date  of 

Completion 

of  Work. 


Prioet  of  Principal  Items  of  Contracts 
made  in  1911. 


It. 

Value  of  Work 

done 
Deo.  SI.  1911. 


Not.    2,  1906 


June    5p  1909 


July  27.  1910 


July  25.  1910 


July  25.  1910 


Har.  15.  1911 


July    5.  1911 


July     5.  1911 


July  24.  1911 


Deo.  27.  1911 


Dee.    6.  1911 


June    1.  1911 


June    1.  1911 


Aug.  19.  1911 


Sept.  30.  1911 


For  earth  excavation  and  refilling  in  trench  for  IS- 
inch  and  12-inch  vitrified  pipe  sewer.  S4  per  lin. 
ft.;  for  Portland  cement  brick  masonry  in  man- 
holes. tl6  per  cu.  yd.;  for  Portland  cement 
concrete  masonfy  in  trench.  17  percu.  yd.;  for 
rock  excavation,  as  found.  16  per  cu.  yd. 


For  furnishing  and  erecting  steam,  blow-off,  feed 
water  and  condenser  piping  at  East  Boston 
pumping  station. 


$3,725  per  ton  of  2.240  lbs.  delivered  in  bins  at  East 
Boston  pumping  station. 

13.725  per  ton  of  2,240  lbs.  delivered  in  bins  at 
Charlestown  pumping  station. 

$4.35  per  ton  of  2,240  lbs.  delivered  in  bins  at  Ale- 
wife  Brook  pumping  station. 


13.92  per  ton  of  2.240  lbs.  delivered  in  bins  at  Deer 
IsUnd  pumping  station. 

For  furnishing  and  placing  magnesia  covering  for 
six  vertical  boilers,  smoke  flues,  heater,  piping 
and  aooesaories  for  East  Boston  pumping  station. 


969.280  00 

83.300  00 
17,558  74 


16,514  86 


10.508  52 
5,400  00 

7.570  35 


4.936  49 
2.236  00 


2 
8 


5 
6 


8 
9 
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CONIKACTS  MADE  AND  PENDING  DUBING 

Contracts  relating  to  the 


1. 

Num- 
ber 
of  Con- 
tract. 

2. 

WORK. 

Num- 
ber 
of 

Bids. 

Amount  or  Bid. 

C. 

4. 

Neirt 
to  Lowest. 

5. 

Lowest. 

Contractor. 

1 

2 
3 
4 

5 
6 

7 

831 
84^ 
851 
87» 

881 
01 

92 

600  tons  of  ooal  for   Nut 
Island  screen-house. 

2,800  tons  of  coal  for  Ward 
Street  pumping  station. 

400  tons  of  ooal  for  Quincy 
pumping  station. 

Receiving    basin,    founda- 
tions and  appurtenances 
for  sewage  liltixiK  station, 
Hough's  Neck,  Quincy. 

Sewage  lifting  station  build- 
ing.Hough'sNeok,  Quincy. 

2,350  tons  of  ooal:  — 
1,900  tons  for  Ward  Street 

pumping  station. 
450  tons  for  Nut  Island 
screen-house. 

375  tons  of  ooal  for  Quincy 
pxunping  station. 

4 

3 
3 
8 

6 

4 
3 

8 

$4.24  per 
ton. 

$4.45  per 
ton. 

$4.80  per 
ton. 

$10,800  00 

1,700  00 

$3.95  per 

ton. 
$4.03  per 

ton. 

$4.75  per 
ton. 

$4.20  per 
ton.> 

$4.39  per 
ton.s 

$4.50  per 
ton.s 

$9,371  00« 

1,725  00> 

$8.92  per 

ton.> 
$4.02  per 

ton.> 

$4.45  per 

ton.s 

Metropolitan  Coal  Co., 
Boston. 

Staples  Coal  Co.,  Bos- 
ton. 

Frost  Coal  Co..  Doc^ 
Chester. 

Company,  Quincy. 

C.  A.  Dodge  Company, 
Cambridga. 

Staples  Coal  Co..  Bos- 
ton. 

Neponset    Coal     Co., 
Dorchester. 

1  Contract  completed. 


*  Contract  based  upon  this  bid. 
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1SE  Yeab  1911  — SEWEBA.GE  WoRKB — Continued. 
Sotdh  Metropolitan  System. 


1. 

t. 

t. 

It. 

Date  of  Con- 
tract. 

Date  of 

Completion 
of  Work. 

■ 

Prices  of  Principal  Itema  of  Contract* 
made  in  1911. 

Value  of  Work 

done 
Deo.  31, 1911. 

July  25,  1910 

June    1.  1911 

- 

$1,650  00 

1 

July  25.  1910 

June    1.  1911 

^                         * 

6.427  10 

2 

July  25p  1910 

June    1.  1911 

- 

1,179  79 

3 

Aug.  29,  1910 

May  13,  1911 

- 

9,501  64 

4 

Nov.  14.  1910 

Mar.  21,  1911 

- 

1,725  00 

5 

July     5,  1911 

— 

$3.92  per  ton  of  2.240  lbs.  delivered  in  bins  at  Ward 

Street  pumping  station. 
$4.02  per  ton  of  2,240  lbs.  delivered  on  wharf  at  Nut 

Island  screen-house. 

4,095  22 

6 

July     5.  1911 

^ 

$4.45  per  ton  of  2,240  lbs.  delivered  in  bins  at  Quiney 
pumping  station. 

745  07 

7 
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Contracts  made  and  pending  dubino  the  Yeab  1911  —  Sewebage  Wobks 

—  Concluded. 

Summary  of  Contracts. ' 


Value  of 

Work  dona  Dec. 

31.  1911. 

North  Metropolitan  System,  9  contracts, 

South  Metropolitan  System,  7  contracts, 

1166,244  9S 
25,323  82 

Total  of  16  contracts  made  and  pending  during  the  year  1911,        .... 

1191,568  78 

1  In  this  summary  the  cost  of  day  work  and  contracts  charged  to  maintenance  are  excluded. 
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Financial  Statement  presented  to  the  General  Court  on 

January  10,  1912. 

The  Metropolitan  Water  and  Sewerage  Board  respectfully  presents 
the  following  abstract  of  the  account  of  its  doings,  receipts,  expendi- 
tiu^s,  disbursements,  assets  and  labilities  for  the  year  ending  November 
30, 1911,  in  accordance  with  the  provisions  of  chapter  235  of  the  Acts  of 
the  year  1906. 

Metropolitan  Water  Works. 

Con^rudion. 

The  loans  authorized  for  expenditures  under  the  Metropolitan  W^ater 
acts,  the  receipts  which  are  added  to  the  loan  fund,  the  expenditures  for 
the  construction  and  acquisition  of  works,  and  the  balance  available  on 
December  1,  1911,  have  been  as  follows:  — 

Loans  authorized  under  Metropolitan  Water  acts,  .  $42,090,000  00 

Receipt  from  town  of  Swampsoott  for  admission  to  Metropolitan 

Water  District,  paid  into  Loan  Fund  (St.  1909,  c.  320),   .       .  90,000  00 

Receipts  from  the  sales  of  property  which  are  placed  to  the  credit 
of  the  Metropolitan  Water  Loan  Fund:  — 
For  the  year  ending  November  30, 1911,        .     $24,674  02 
For  the  period  prior  to  December  1, 1910,      .      175,779  50 

200,453  52 


$42,380,453  52 
Amount  approved  for  payment  by  the  Board  out  of  the  Metro- 
politan Water  Loan  Fund:  — 
For  the  year  ending  November  30, 1911,        .    $445,281  57 
For  the  period  prior  to  December  1,  1910,  41,479,746  91 

41,925,028  48 


Balance  December  1, 1911, $455,425  04 
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The  amount  of  the  Metropolitan  Water  Loan  bonds  issued  and  out- 
standing at  the  beginning  of  the  fiscal  year  was  $41,398,000.  At  the 
end  of  the  year  the  amount  of  the  loans  was  $41,738,000.  The  Metro- 
politan Water  Loan  Sinking  Fund  amounted  at  the  beginning  of  the 
year  to  $8,070,383.46,  and  at  the  end  of  the  year  to  $8,927,838.95.  The 
net  decrease  in  the  debt  for  the  Metropolitan  Water  Works  was  S517,- 
455.49. 

Maintenance. 

Amount  appropriated  for  the  maintenance  and  oper- 
ation of  works,  for  the  year  ending  November  30, 
1911, $419,800  00 

Balance  of  special  appropriation  for  the  improve- 
ment of  the  Cochituate  watershed  (1909-1910) 
remaining, 13,307  38 

Receipts  credited  to  this  fund  for  year  ending  Novem- 
ber 30, 1911, 25,328  57 

$458,435  95 

Amount  approved  by  Board  for  maintenance  and  op- 
eration of  works  dming  year  ending  November  30, 
1911, 380,036  25 

Balance  December  1, 1911, $78,399  70 

This  balance  includes  the  sum  of  $1,441.98  appropriated  for  the  im- 
provement of  the  Cochituate  watershed  which  remains  to  be  expended 
for  the  completion  of  the  work.  There  is  also  included  in  the  balance  the 
siun  of  $15,000  appropriated  for  the  protection  of  the  water  supply  in 
Newton,  which  work  is  to  be  imdertaken  in  the  current  year. 

The  Board  has  also  received  during  the  year  ending  November  30, 
1911,  $33,890.69  from  rentals,  land  products  and  other  proceeds  from 
the  operations  of  the  Board  which,  according  to  section  18  of  the  Met- 
ropolitan Water  Act,  are  applied  by  the  Treasiu^r  of  the  Common- 
wealth to  the  payment  of  interest  on  the  Metropolitan  Water  Loan,  to 
sinking  fund  requirements,  and  expenses  of  maintenance  and  operation 
of  works,  in  reduction  of  the  amount  to  be  assessed  upon  the  Metropolitan 
Water  District  for  the  year. 

Sums  received  from  sales  of  water  to  municipalities  not  belonging  to 
the  District  and  to  water  companies,  and  from  municipaUties  for  ad- 
mission to  the  District,  have  been  applied  as  follows:  — 
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For  the  period  prior  to  December  1, 1906,  distributed  to  the  cities 
and  towns  of  the  District,  as  provided  by  section  3  of  the  Metro- 
politan Water  Act, S219,865  65 

For  the  period  beginning  December  1,  1906,  and  prior  to  Decem- 
ber 1,  1910,  applied  to  the  Metropolitan  Water  Loan  Sinking 
Fund,  as  provided  by  chapter  238  of  the  Acts  of  1907,  20,649  35 

Foi:  the  year  beginning  December  1,  1910,  and  ending  November 
30, 1911,  applied  to  the  Metropolitan  Water  Loan  Sinking  Fund, 
as  provided  by  said  last-named  act, 6,137  74 


S246,652  74 
Metropolitan  Sewerage  Works. 

Construction, 

The  loans  authorized  under  the  various  acts  of  the  Legislature  for 
the  construction  of  the  Metropolitan  Sewerage  Works,  the  receipts 
which  are  added  to  the  proceeds  of  the  loans,  and  the  expenditures  for 
construction,  are  given  below,  as  follows:  — 

North  Metropolitan  System. 

Loans  authorized  for  expenditures  for  construction 
under  the  various  acts,  including  those  for  the 
Revere,  Belmont  and  Maiden  extensions  and 
North  Sjrstem  enlargement  and  extension,  .  .S6,635,865  73 
Receipts  from  sales  of  real  estate  and  from  miscel- 
laneous sources,  which  are  placed  to  the  credit  of 
the  North  Metropolitan  System:  — 
For  the  year  ending  November  30, 1911,  .  1,168  86 

For  the  period  prior  to  December  1, 1910,  63,391  78 

Amoimt  approved  for  payment  by  the  Board  ^  out 
of  the  Metropolitan  Sewerage  Loan  Fimd,  North 
System:  — 
For  the  year  ending  November  30, 1911,  .       .  $181,624  28 

For  the  period  prior  to  December  1, 1910,  6,498,237  94 


$6,700,426  37  $6,679,862  22 
Balance  December  1, 1911, $20,564  15 

1  The  word  "  Board  *'  refers  to  the  Metropolitan  Sewerage  Commission  and  its  successor  the  Metro- 
politan Water  and  Sewerage  Board. 
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South  Metropolitan  System, 

Loans  authorized  for  expenditiires  for  construc- 
tion under  the  various  acts,  applied  to  the  con- 
struction of  the  Charles  River  valley  sewer,  Ne- 
ponset    valley    sewer,    High-level   sewer    and 

extension,  $8,867,046  27 

Receipts  for  pumping,  sales  of  real  estate  and  from 
miscellaneous  sources,  which  are  placed  to  the 
credit  of  the  South  Metropolitan  System:  — 
For  the  year  ending  November  30, 1911,  .       .         2,225  69 
For  the  period  prior  to  December  1, 1910,        .       11,406  82 
Amount  approved  by  the  Board  for  payment  as 
follows:  — 
On  account  of  the  Charles  River  valley  sewer,  $800,046  27 

On  account  of  the  Neponset  valley  sewer,  911,531  46 

On  account  of  the  High-level  sewer  and  exten- 
sion:— 
For  the  year  ending  November  30, 1911,  .  20,904  63 

For  the  period  prior  to  December  1,  1910,  7,080,602  40 

$8,880,678  78  $8,812,984  76 
Balance  December  1, 1911, $67,694  02 

The  loans  for  the  Metropolitan  Sewerage  Works  outstanding  at  the 
beginning  of  the  fiscal  year  amounted  to  $15,440,912,  and  at  the  end 
of  the  year  to  $15,502,912.  The  amount  of  the  Metropolitan  Sewerage 
Sinking  Fund  w^as  at  the  beginning  of  the  fiscal  year  $1,929,528.07,  and 
at  the  end  of  the  year  was  $2,180,653.98.  The  net  decrease  in  the  debt 
for  the  Metropolitan  Sewerage  Works  was  $189,125.91. 

Maintenance. 

North  Metropolitan  System. 

Appropriated  for  the  year  ending  November  30, 1911,     .       .       .   $152,800  00 
Balance  of  special  appropriation  for  the  restoration  and  equipment 

of  the  East  Boston  pumping  station  (1908),  remaining,       .  849  43 

Receipts  from  piunping  and  from  other  sources,  which  are  returned 

to  the  appropriation:  — 
For  the  year  ending  November  30, 1911, 376  23 

$154,025  66 

Amount  approved  for  payment  by  the  Board:  — 

For  the  year  ending  November  30, 1911, 149,717  64 


Balance  December  1, 1911, $4,308  02 
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SotUh  Metropolitan  System. 

Appropriated  for  the  year  ending  November  30, 1911,     .       .       .  S101,800  00 
Receipts  from  sales  of  property  and  for  pumping,  which  are 
returned  to  the  appropriation:  — 
For  the  year  ending  November  30, 1911, 358  61 


$102,158  61 
Amount  approved  for  payment  by  the  Board:  — 

For  the  year  ending  November  30, 1911, 100,094  61 

Balance  December  1, 1911, S2,064  00 
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Appendix    N  o  .  6. 


Legislation  of  the  Year  1911  affecting  the  Metro- 
politan Water  and   Sewerage  Board. 


Metropolitan 
water  loan 
bonda. 


Repeal. 


ACTS  OF  1911. 
Chafteb  5. 

An  Act  relative  to  the  issuing  of  metropolitan  water 

loan  bonds. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  All  bonds  hereafter  issued  under  authority  of 
section  seventeen  of  chapter  four  hundred  and  eighty-eight  of 
the  acts  of  the  year  eighteen  hundred  and  ninety-five,  or  of 
acts  in  amendment  thereof  or  in  addition  thereto,  may  be  issued 
as  registered  bonds  or  with  interest  coupons  attached. 
ly  Section  2.  All  acts  and  parts  of  acts  inconsistent  herewith 
are  hereby  repealed. 

Section  3.    This  act  shall  take  effect  upon  its    passage. 
[Approved  January  19,  1911, 


Board  au- 
thorized to  use 
funds  for  ex- 
tension of  the 
South  Met- 
ropolitan 
sewer  to  the 
town  of 
Braintree. 


Ckapteb  21. 

An  Act  to  authorize  the  metropolitan  water  and  sewer- 
age BOARD  TO  USE  CERTAIN  FUNDS  FOR  EXTENDING  THE 
SOUTH  METROPOUTAN  SEWER  TO  THE  TOWN  OF  BRAINTREE. 

Be  it  enacted,  etc,,  as  follows: 

Section  1.  The  metropolitan  water  and  sewerage  board  is 
hereby  authorized  to  expend  any  balance  of  the  proceeds  of 
the  bonds  already  issued  on  account  of  the  Metropolitan  Sewer- 
age Loan  Fund,  which  may  be  in  excess  of  the  amount  required 
for  satisfying  the  purposes  for  which  such  bonds  were  issued, 
to  meet  any  expenses  which  may  be  incurred  under  the  provi- 
sions  of  chapter  five  hundred  and  forty-six  of  the  acts  of  the 
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year  nineteen  hundred  and  ten  to  provide  for  the  addition  of 
the  town  of  Braintree  to  the  south  metropolitan  sewerage  district. 
Section  2.    This  act  shall  take  effect  upon  its    passage. 
[Approved  February  9,  1911. 


Chafteb  291. 

An  Act  to  provide  for  the  protection  of  the  ptjbuc  health 
in  the  vicinity  of  the  towns  of  winchester  and  stone- 
ham  and  the  city  of  woburn. 

Be  it  enacted,  etc,,  as  follows: 

Section  1.    The  state  board  of  health  is  hereby  authorized  tthtdS'^ 
and  directed  to  prohibit  the  entrance  or  discharge  of  sewage  to^hSu 
into  any  part  of  Aberjona  river,  or  its  tributaries,  and  to  prevent  JJJSia^to 
the  entrance  or  discharge  therein  of  any  other  substance  which  rf^J**"* 
might  be  injurious  to  public  health  or  might  tend  to  create  a 
public  nuisance. 

Section  2.    The  board  shall  consult  and  advise  with  the  Board  of 
owner  of  any  factory  or  other  establishment  situated  on  or  near  consult  with 
the^said  river  or  any  of  its  tributaries,  at  his  request  or  of  its  faotones,  etc. 
own  motion,  as  to  the  best  practicable  and  reasonably  available 
means  of  rendering  the  waste  or  refuse  therefrom  harmless. 

Section  3.  The  supreme  judicial  court  or  any  justice  there-  Jurisdiction 
of,  and  the  superior  court  or  any  justice  thereof,  shall  have 
jurisdiction  in  equity  to  enforce  the  provisions  of  this  act,  and 
any  order  made  by  the  state  board  of  health  in  conformity 
therewith.  Proceedings  to  enforce  any  such  order  shall  be 
instituted  and  prosecuted  by  the  attorney-general  upon  the 
request  of  the  state  board  of  health. 

Section  4.    Whoever  permits  the  entrance  or  discharge  into  Penalty,  for 
any  part  of  Aberjona  river,  or  its  tributaries,  of  sewage  or  of  enSwioe'of 
any  other  substance  injurious  to  public  health  or  tending  to  SntoAberjona 
create  a  public  nuisance  shall  be  punished  by  a  fine  not  exceed- 
ing five  himdred  dollars  for  each  offence. 

Section  5.  This  act  shall  take  effect  on  the  first  day  of 
July  in  the  year  nineteen  himdred  and  eleven.  [Approved  April 
14,  1911. 


nver. 
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Appropriation 
for  eztendinc 
the  metropoB- 
tan  water 
works  to  the 
town  of 
Hyde  Park. 


Metropolitan 
water  loan. 


Chapteb  404. 

An  Act  to  authorize  the  metropolitan  water  and  sewer- 
age BOARD  TO  EXTEND  THE  SOUTHERN  HIGH  SERVICE  WATER 
SYSTEM  TO  THE  TOWN  OF  HYDE  PARK. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  The  sum  of  two  hundred  and  twelve  thousand 
dollars  shall  be  allowed  and  paid  out  of  the  treasury  of  the  com- 
monwealth from  the  Metropolitan  Water  Loan  Fund  for  the 
extension  of  the  southern  high  service  of  the  metropolitan  water 
works  for  the  supply  of  water  to  the  town  of  Hyde  Park. 

Section  2.  For  the  purposes  aforesaid  the  metropolitan 
water  and  sewerage  board  may,  in  addition  to  providing  for  the 
improvements  for  which  expenditures  have  hitherto  been  au- 
thorized, expend  any  sum  heretofore  appropriated  for  the  con- 
struction of  the  metropolitan  water  works.  To  meet  the  further 
expenditures  incurred  under  the  provisions  of  this  act,  and  not 
so  provided  for,  the  treasurer  and  receiver  general  shall,  from 
time  to  time,  issue  upon  the  request  of  said  board,  bonds  in  the 
name  and  behalf  of  the  commonwealth,  to  be  designated  on 
the  face  thereof.  Metropolitan  Water  Loan,  to  an  amount  •not 
exceeding  two  hundred  and  twelve  thousand  dollars,  in  addition 
to  the  sum  of  forty-one  million  eight  himdred  and  seventy- 
eight  thousand  dollars  authorized  to  be  issued  by  chapter  four 
hundred  and  eighty-eight  of  the  acts  of  the  year  eighteen  himdred 
and  ninety-five  and  acts  in  amendment  thereof  and  in  addition 
thereto,  and  the  provisions  of  said  chapter  four  hundred  and 
eighty-eight  and  of  acts  in  amendment  thereof  and  in  addition 
thereto  shall  apply  to  this  additional  loan. 

Section  3.  This  act  shall  take  effect  upon  its  passage. 
[Approved  May  18,  1911. 


Eight  hours 
to  constitute 
a  day's  work 
for  public 
emp!oy<w8. 


Chapter  494. 

An  Act  to  constitute  eight  hours  a  day*s  work  for  public 

employees.  ^ 

Be  it  enacted,  etc.,  as  follows:  " 

Section  1.  The  service  of  all  laborers,  workmen  and  me- 
chanics, now  or  hereafter  employed  by  the  commonwealth  or 
by  any  county  therein  or  by  any  city  or  town  which  has  accepted 
the  provisions  of  section  twenty  of  chapter  one  hundred  and 
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six  of  the  Revised  Laws,  or  of  section  forty-two  of  chapter  five 
hundred  and  fourteen  of  the  acts  of  the  year  nineteen  hundred 
and  nine,  or  by  any  contractor  or  sub-contractor  for  or  upon 
any  public  works  of  the  commonwealth  or  of  any  county  therein 
or  of  any  such  city  or  town,  is  hereby  restricted  to  eight  hours 
in  any  one  calendar  day,  and  it  shall  be  unlawful  for  any  officer 
of  the  commonwealth  or  of  any  county  therein,  or  of  any  such 
city  or  town,  or  for  any  such  contractor  or  sub-contractor  or 
other  person  whose  duty  it  shall  be  to  employ,  direct  or  control 
the  service  of  such  laborers,  workmen  or  mechanics  to  require 
or  permit  any  such  laborer,  workman  or  mechanic  to  work 
more  than  eight  hours  in  any  one  calendar  day,  except  in  cases 
of  extraordinary  emergency.  Danger  to  property,  life,  public 
safety  or  public  health  only  shall  be  considered  cases  of  ex- 
traordinary emergency  within  the  meaning  of  this  section.  In 
cases  where  a  Saturday  half  holiday  is  given  the  hours  of  labor 
upon  the  other  working  days  of  the  week  may  be  increased 
sufficiently  to  make  a  total  of  forty-eight  hours  for  the  week's 
work.  Threat  of  loss  of  employment  or  to  obstruct  or  prevent 
the  obtaining  of  employment  or  to  refrain  from  employing  in 
the  future,  shall  each  be  considered  to  be  "requiring"  within 
the  meaning  of  this  section.  Engineers  shall  be  regarded  as 
mechanics  within  the  meaning  of  this  act. 

Section  2.  Every  contract,  excluding  contracts  for  the  Contimou. 
purchase  of  material  or  supplies,  to  which  the  commonwealth 
or  any  county  therein  or  any  city  or  town  which  has  accepted 
the  provisions  of  section  twenty  of  chapter  one  hundred  and 
six  of  the  Revised  Laws,  is  a  party  which  may  involve  the  em- 
ployment of  laborers,  workmen  or  mechanics  shall  contain  a 
stipulation  that  no  laborer,  workman  or  mechanic  working 
within  this  commonwealth,  in  the  employ  of  the  contractor, 
sub-contractor  or  other  person  doing  or  contracting  to  do  the 
whole  or  a  part  of  the  work  contemplated  by  the  contractor 
shall  be  requested  or  required  to  work  more  than  eight  hours 
in  any  one  calendar  day,  and  every  such  contract  which  does 
not  contain  this  stipulation  shall  be  null  and  void. 

Section  3.  Any  agent  or  official  of  the  commonwealth  or  penalty. 
of  any  county  therein  or  of  any  city  or  town  or  any  contractor 
or  sub-contractor  or  any  agent  or  person  acting  on  behalf  of 
any  contractor  or  sub-contractor  who  violates  any  provision 
of  this  act  shall  be  punished  by  a  fine  not  exceeding  one  thousand 
dollars  or  by  imprisonment  for  six  months  or  both  such  fine 
and  imprisonment  for  each  offence. 
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Not  to  ftppljr 
in  certain 


Section  4.  This  act  shall  not  apply  to  the  preparation, 
printing,  shipment  and  delivery  of  ballots  to  be  used  at  a  caucus^ 
primary,  state,  city  or  town  election,  nor  during  the  sessions 
of  the  general  court  to  persons  employed  in  legislative  printing 
or  binding;  nor  shall  it  apply  at  any  time  to  persons  employed 
in  any  state,  county  or  municipal  institution,  on  a  farm,  or  in 
the  care  of  the  grounds,  in  the  stable,  in  the  domestic  or  kitchen 
and  dining-room  service  or  in  store  rooms  or  offices. 

Section  5.  All  acts  and  parts  of  acts  inconsistent  herewith 
are  hereby  repealed.    [Approved  May  ^,  1911, 


Additional 
outlet  for  the 
•ewueof 
Maiden  and 
Everett  to  be 
provided. 


Ceaftbs  512. 

An  Act  to  PROvinE  for  an  outlet  for  the  sewage  of  the 

CITIES  OF  EVERETT  AND  MALDEN  INTO  THE  NORTH  METRO- 
POLITAN SEWERAGE  SYSTEM. 

Be  it  enacted,  etc,,  as  follows: 

Section  1.  The  metropolitan  water  and  sewerage  board 
may,  in  order  to  provide  an  additional  outlet  for  the  sewage 
of  the  cities  of  Maiden  and  Everett,  acting  in  behalf  of  the  com- 
monwealth, take,  or  acquire  by  purchase  or  otherwise,  the 
existing  sewer  belonging  to  the  city  of  Maiden  from  a  point 
at  or  near  the  comer  of  Eastern  avenue  and  Bryant  street  in 
said  city  and  running  northerly  through  Eastern  avenue  to  a 
point  at  or  near  the  middle  of  Broadway;  and  the  said  board 
is  hereby  authorized  to  pay  to  the  city  of  Maiden  the  actual 
cost  of  the  construction  of  the  portion  of  the  sewer  so  taken* 
The  said  portion  of  the  sewer  when  so  taken  shall  become  a 
part  of  the  north  metropolitan  system  of  sewers.  Upon  ac- 
quiring the  portion  of  the  sewer  in  Eastern  avenue  as  aforesaid 
the  said  board  shall  proceed  to  construct  a  sewer  ^rtending 
from  said  sewer  through  Broadway  to  a  point  at  or  near  the 
boundary  line  between  the  cities  of  Maiden  and  Everett,  and 
the  sewer  so  constructed  shall  become  a  part  of  the  north  metro- 
politan system.  The  city  of  Everett  may,  under  the  direction 
of  said  board,  connect  its  local  system  of  sewers  with  the  said 
metropolitan  sewer  in  Broadway.  The  city  of  Maiden  may, 
under  the  direction  of  said  board,  connect  its  local  system  of 
sewers  with  the  said  metropolitan  sewers  in  Broadway  and 
Eastel^  avenue  and  may  also,  subject  to  such  direction,  make 
and  maintain  house  connections  with  the  said  sewer.  The 
city  of  Maiden  is  hereby  authorized  and  empowered  to  make. 
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levy  and  collect  for  its  own  benefit  assessments  of  annual  rates, 
or  sums  in  lieu  thereof,  for  said  sewers  in  Broadway  and  Eastern 
avenue  in  the  same  manner  in  which  sewer  assessments  are  now 
made,  levied  and  collected  for  its  local  sewers. 

Section  2.    For  the  purpose  of  taking  and  constructing  The  metropoi- 
said  metropolitan  sewers  in  Eastern  avenue  and  Broadway  ^^^[Sf^ 
and  for  the  operation  and  maintenance  thereof,  the  said  board,  ezarnae  mt- 

,       tain  ftttthorit7t 

acting  in  behalf  of  the  commonwealth,  shall  have  and  exercise  eto. 
all  the  authority  conferred  upon  it  by  chapter  four  hundred 
and  thirty-nine  of  the  acts  of  the  year  eighteen  hundred  and 
eighty-nine  and  all  acts  in  amendment  thereof  and  in  addition 
thereto,  and  all  the  provisions  of  said  acts  are  made  applicable 
to  the  taking,  construction,  maintenance  and  operation  of  said 
sewers  except  as  is  otherwise  provided  herein. 

Section  3.    To  meet  the  expenses  incurred  under  the  pro-  MetropoUtAn 
visions  of  this  act  the  treasurer  and  receiver  general  shall,  from  Lc»n. 
time  to  time,  issue  in  the  name  and  behalf  of  the  commonwealth 
and  under  its  seal  bonds  designated  on  the  face  thereof.  Metro- 
politan Sewerage  Loan,  for  a  term  not  exceeding  thirty  years, 
to  an  amount  not  exceeding  sixty-two  thousand  dollars,  in 
addition  to  the  amount  of  such  bonds  heretofore  authorized 
for  the  construction  of  the  north  metropolitan  sewerage  works. 
The  provisions  of  chapter  four  hundred  and  thirty-nine  of  the  oartain  pio- 
acts  of  the  year  eighteen  hundred  and  eighty-nine  and  of  chapter  to^piy.    ^ 
four  hundred  and  twenty-four  of  the  acts  of  the  year  eighteen 
hundred  and  ninety-eight  and  all  acts  in  amendment  thereof 
and  in  addition  thereto  shall,  so  far  as  they  may  be  applicable, 
apply  to  the  indebtedness  authorized  by  this  act. 

Section  4.  The  treasurer  and  receiver  general  shall  in  Pttymentof 
addition  to  levying  the  assessments  now  required  by  law  to 
meet  the  interest  and  sinking  fund  requirements  of  the  north 
metropolitan  system,  assess  annually  upon  the  cities  of  Maiden 
and  Everett,  in  equal  shares,  such  sums  as  may  be  necessary 
to  satisfy  the  interest  and  sinking  fund  requirements  of  the 
bonds  issued  under  the  provisions  of  this  act. 

Section  5.    Chapter  five  hundred  and  forty-seven  of  the  iupcaL 
acts  of  the  year  nineteen  hundred  and  ten  is  hereby  repealed. 

Section  6.    This  act  shall  take   effect  upon  its  passage. 
[Approved  June  2,  1911, 
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WacMof 
Iftboren. 


CSAPTBB  541. 

An  Act  relative  to  wages  op  employees  op  the  metro- 
poutan  park  commission  and  op  the  metropolitan 
water  and  sewerage  board. 

Be  it  enacted,  etc,,  as  follows: 

Section  1.  The  wages  paid  by  the  metropolitan  park 
commission  and  by  the  metropolitan  water  and  sewerage  board 
to  laborers  directly  employed  by  them  shall  be  not  less  than 
two  dollars  and  twenty-five  cents  a  day. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 

(This  hUl,  returned  by  the  governor  to  the  senate,  the  branch  in 
which  ii  originated,  with  his  objections  thereto,  was  'passed  by  the 
senate  June  6,  and,  in  concurrence,  by  the  house  of  rejtresentatives 
June  12,  the  objections  of  the  governor  notwithstanding,  in  the 
manner  prescribed  by  the  Constitution;  and  thereby  has  the  "  force 
of  a  law".) 


R«m<rvBli, 
■ospeoaions, 
eio.(  in  the 
eivilMrvioe. 


Chaptbs  624. 

An  Act  relative  to  removals,  suspensions  and  transpebs 

IN  THE  civil  service. 

Be  it  enacted,  etc,,  as  follows: 

Section  1.  Every  person  now  holding  or  hereafter  appointed 
to  an  office  classified  under  the  civil  service  rules  of  the  common- 
wealth, except  members  of  the  police  department  of  the  city 
of  Boston,  of  the  police  department  of  the  metropolitan  park 
commission,  and  except  members  of  the  district  police,  whether 
appointed  for  a  definite  or  stated  term,  or  otherwise,  who  is 
removed  therefrom,  lowered  in  rank  or  compensation,  or  sus- 
pended, or,  without  his  consent,  transferred  from  such  office 
or  employment  to  any  other,  may,  after  a  public  hearing,  as 
provided  for  by  section  two  of  chapter  three  hundred  and  four- 
teen of  the  acts  of  the  year  nineteen  hundred  and  four,  as 
amended  by  chapter  two  hundred  and  forty-three  of  the  acts  of 
the  year  nineteen  hundred  and  five,  and  within  ten  days  after 
such  hearing,  bring  a  petition  in  the  police,  district  or  municipal 
court  within  the  judicial  district  where  such  person  resides, 
addressed  to  the  justice  of  the  court  and  praying  that  the  action 
of  the  officer  or  board  in  removing,  suspending,  lowering  or 
transferring  him  may  be  reviewed  by  the  court,  and  after  such 
notice  to  such  officer  or  board  as  the  court  may  think  necessary. 
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it  shall  review  the  action  of  said  officer  or  board,  and  hear  the 
witnesses,  and  shall  affirm  said  order  unless  it  shall  appear  that 
said  order  was  made  by  said  officer  or  board  without  proper  cause 
or  in  bad  faith,  in  which  case  said  order  shall  be  reversed  and 
the  petitioner  be  reinstated  in  his  office.  The  decision  of  the 
justice  of  said  police,  district  or  municipal  court  shall  be  final 
and  conclusive  upon  the  parties. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 
[Approved  July  S,  1911. 


Chaptbb  631. 

An  Act  to  provide  for  the  reconstruction  of  fox  hill 
bridge  over  sauous  rtver  between  the  citt  of  ltnn 
and  the  town  of  sauqus. 

Be  ii  enacted,  etc,,  as  foUatcs: 

Section  1.  Whereas  public  necessity  and  convenience  re-  RMonstruetkni 
quire  the  reconstruction  of  the  joint  railway  and  highway  bridge,  bridge, 
commonly  known  as  Fox  Hill  bridge,  over  the  tide  water  known 
as  Saugus  river,  between  the  city  of  Lynn  and  the  town  of  Saugus, 
the  county  commissioners  of  the  county  of  Essex,  subject  to 
the  provisions  of  chapter  ninety-six  of  the  Revised  Laws  and 
acts  in  amendment  thereof  and  in  addition  thereto  and  of  all 
other  general  laws  which  may  be  applicable,  are  hereby  author- 
ized and  directed  to  reconstruct  the  said  bridge  and  approaches 
thereto  with  a  draw  not  less  than  forty  feet  wide  in  the  open, 
the  same  to  be  operated  by  electric  power. 

Section  8.    In  the  construction  of  the  said  bridge  all  reason-  The  metro- 
able  opportunity  shall  be  given  to  the  metropolitan  water  board  board  may 
to  maintain  and  operate  its  pipe  line,  now  supported  in  part  piS^ime,  ete. 
by  the  pile  structure,  and  such  reasonable  modifications  of  the 
plans  as  may  be  necessary  shall  be  made  by  the  county  com- 
missioners to  permit  of  the  proper  permanent  relocation  of  the 
pipe  either  upon  or  adjacent  to  the  fijushed  structure:  provided,  Ptoyieo. 
that  all  added  expense  due  to  the  protection  and  relocation  of 
said  water  pipe  shall  be  paid  by  the  metropolitan  water  board. 

Section  9.    All  acts  and  parts  of  acts  inconsistent  herewith  Repeal. 
are  hereby  repealed. 

Section  10.    This  act  shall  take  effect  upon  its  passage. 
[Approved  Jvly  7,  191 U 
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Chaftbb  687. 

An  Act  making  an  appropbiation  for  opbratino  the  bouth 
metropoutan  system  of  sewage  disposal. 

Be  U  enacted,  etc,,  as  follows: 

Section  1.  A  sum  not  exceeding  one  hundred  and  one 
thousand  eight  hundred  dollars  is  hereby  appropriated^  to  be 
paid  out  of  the  South  Metropolitan  System  Maintenance  Fund, 
for  the  cost  of  maintenance  and  operation  of  the  south  metro- 
politan system  of  sewage  disposal,  comprising  a  part  of  Boston, 
the  cities  of  Newton  and  Waltham,  and  the  towns  of  Brookline, 
Watertown,  Dedham,  Hyde  Park  and  Milton,  during  the 
fiscal  year  ending  on  the  thirtieth  day  of  November,  nineteen 
hundred  and  eleven. 

Section  2.  This  act  shall  take  effect  upon  its  passage. 
[Approved  July  15,  1911. 


Appropriation 
for  mam- 
tenanoeof 
north 
metropolitan 


works. 


Chapteb  691. 

An  Act  making  an  appropriation  for  operating  the  north 
metropolitan  system  of  sewage  disposal. 

Be  it  enacted,  etc,,  as  follows: 

Section  1.  A  sum  not  exceeding  one  hundred  and  fifty-two 
thousand  eight  hundred  dollars  is  hereby  appropriated,  to  be 
paid  out  of  the  North  Metropolitan  System  Maintenance  Fund, 
for  the  maintenance  and  operation  of  the  system  of  sewage 
disposal  for  the  cities  included  in  what  is  known  as  the  north 
metropolitan  system,  during  the  fiscal  year  ending  on  the  thir- 
tieth day  of  November,  nineteen  hundred  and  eleven. 

Section  2.  This  act  shall  take  effect  upon  its  passage. 
[Approved  July  15,  1911, 


Appropriation 
lor  mam- 
tenanceof 
metropolitan 
water  works. 


'  Chapteb  696. 

An  Act  making  an  appropriation  for  operating  the  metro- 
politan WATER  system. 

Be  it  enacted,  etc.,  as  follows: 

Section  1.  A  sum  not  exceeding  four  hundred  nineteen 
thousand  eight  hundred  dollars  is  hereby  appropriated,  to  be 
paid  out  of  the  Metropolitan  Water  Maintenance  Fund,  for 
the  maintenance  and  operation  of  the  metropolitan  water  system 
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for  the. cities  and  towns  in  what  is  known  as  the  metropolitan 
water  district,  during  the  fiscal  year  ending  on  the  thirtieth 
day  of  November,  nineteen  hundred  and  eleven. 

Section  2.    This  act  shall  take  effect  upon  its  passage. 
[Approved  July  16,  1911. 


Chapter  87. 

Resolve  to  provide  for  an  investigation  and  a  report  as 

TO  LAKE  COCHFTUATE. 

Resolved,  That  the  metropolitan  water  and  sewerage  board  J^d^JgU^*** 
and  the  state  board  of  health  are  hereby  requested  to  make  an  ^IJjJ^i^ 
examination  of  the  water  of  Lake  Cochituate  and  of  its  immedi-  q^^^^ 
ate  tributaries,  and  of  the  adequacy  of  the  protection  of  the 
purity  of  said  water,  in  order  to  determine  whether  or  not  the 
water  is  suitable  for  a  domestic  water  supply,  and  as  to  the 
advisability  of  providing  a  method  of  filtration  for  the  water. 
Said  boards,  acting  jointly,  shall  report  the  result  of  their  in- 
vestigation, with  such  recommendations  for  legislation  as  they 
may  deem  advisable,  to  the  general  court  on  or  before  the 
fifteenth  day  of  January,  nineteen  hundred  and  twelve;  and 
they  shall  submit  as  a  part  of  their  report  an  estimate  of  the 
cost  of  a  method  of  filtration.    [Approved  June  6,  1911. 


Chafteb  141, 

Resolve  to  provide  for  the  appointment  of  a  commission 
TO  determine  what  damages  shall  be  paid  to  the  town 
OF  stoneham  by  reason  of  the  taking  for  the  metro- 

POUTAN  WATER  WORKS  OF  SPOT  POND. 

Resolved,  That,  upon  the  acceptance  of  this  resolve  by  the  commivion 
town  of  Stoneham,  but  not  more  than  one  year  after  the  passage  damaces ot^. 
thereof,  said  town  may  file  in  the  clerk's  ofiice  of  the  superior  stoneham 
court  for  the  county  of  Middlesex  a  petition  for  the  determina-  spot  pond, 
tion  of  the  damages  sustained  by  it  by  reason  of  any  taking  or 
act  of  the  metropolitan  water  board  or  of  the  metropolitan  water 
and  sewerage  board  under  authority  of  chapter  four  hundred 
and  eighty-eight  of  the  acts  of  the  year  eighteen  hundred  and 
ninety-five,  and  acts  in  amendment  thereof  and  in  addition 
thereto,  and  thereupon,  after  such  notice  as  said  court  shall 
ordei:,  the  court  shall  appoint  a  commission  of  three  disinterested 
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persons.  The  commission  shall,  after  notice  and  hearing, 
determine  the  damages  specified  in  the  petition  which  said  town 
sustained  as  aforesaid  and  could  have  recovered  upon  a  petition 
filed  in  accordance  with  the  provisions  of  section  thirteen  of 
said  chapter  four  hundred  and  eighty-eight,  and  shall  report 
its  determination  to  said  court.  Such  determination,  when 
accepted  by  the  court,  shall  be  final  and  conclusive,  and  the 
town  shall  thereupon  be  precluded  from  bringing  any  further 
action  to  recover  for  any  damages  caused  as  aforesaid.  The 
court  may  allow  the  members  of  said  commission  reasonable 
compensation  for  their  services,  and  the  compensation  so  allowed 
and  the  damages,  if  any,  determined  as  aforesaid  shall  be  paid 
from  the  treasury  of  the  commonwealth,  and  thereafter  shall 
be  apportioned  and  paid  in  the  same  mann^  in  which  the  other 
expenses  of  the  metropolitan  water  and  sewerage  board  are 
apportioned  and  paid.    [Approved  Jvly  19,  1911, 
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Craftbb  146. 

Resolve  to  provide  for  a  commission  to  investigate  the 
engineering  expenses  of  the  cobfmonwealth. 

Resolved,  That  the  chairman  of  the  board  of  harbor  and  land 
commissioners,  the  chairman  of  the  Massachusetts  highway 
commission,  the  chairman  of  the  state  board  of  health,  the  chair- 
man of  the  metropolitan  park  commission  and  the  chairman 
of  the  metropolitan  water  and  sewerage  board  shall  be  a  com- 
mission on  engineering  expenses  of  the  commonwealth,  and 
shall  investigate  the  engineering  salaries  and  expenses  of  the 
various  departments,  boards  and  commissions  of  the  common- 
wealth and  shall  determine  whether  there  should  be  any  re- 
organization, regrouping  or  change  in  the  methods  of  engineer- 
ing done  by  the  state  boards,  commissions  and  departments, 
and  shall  report  its  findings  to  the  general  court  not  later  than 
January  fifteenth,  nineteen  hundred  and  .twelve.  For  the 
purposes  of  carrying  out  the  provisions  of  this  resolve  there 
may  be  expended  out  of  the  treasury  of  the  commonwealth  a 
sum  not  exceeding  one  thousand  dollars.  [Approfted  Jvly  21, 
1911. 
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